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(54) [Igfjgco^l^] *'Jx;^*>^tf3^«ltllt^«7)« 

(57) mm] 

tf^/Ut-p y K>'?R5Ky-r-(Dfi4Jt^^S90 : 10~60 : 

/i-t-py K>^^y-7-rofi»tfc^*s^sffiS(cffft-r 

5lf=/Hfp y K>'^sKy-7-<Dfil:Jt*raiI^/<C< it 
1. mx-h 5 y f^lSIIMo 




fi:<hhl aS%»*°!J ^3 =i~^vmh 1 ~8S»%co 
t*::::/Vt°n y KV^/Ky -r— (OSmit^;6590 : 10~60 : 

<<!:fc l.llt-efe5i<!:Sr#mfc1-52Ky;^/v*>^tp 

[i»*«2] _hEjKy ^^y 3-;nig;jsjKy:ii^vi^i/ 
y n-/vTfe5tS*Si {cfB«©5K y 

[»*3S3] JifBlfr^/vf ny K^^sKy^-^s^iKy 
if=/vt°D y K>-, K'=/vfc'D y • s^^fs^/v-^fi 

t'r:/Vt°n y • :^f-^y*a-n-f*:. t'r^/Vh-n y K 

1 *fci42(^E*feco^y ;^/u*^-:|54i^Sil6If„ 

t'c^/u-t-n y K>'^5Ky-7-cofi»Jt*^5^gBJi(^# 
^ii-^ fc':^/H:°ia y K>'^5}f y ■r-rafiiJt^raiJ??'^ < 
l.5^^-efe5W*^Sl/iV^L3cofpr^^;a^c:|B«(DJK 
y;^/^^}^^^^^^»K. 

[if 5 ] ^^mmm(D^^m(Dmmm\m^-r^ 

y K^^?R;}^y-7-»fi»Jt*;iiS^^ffiJi(c# 
:^-r^\£~)VM°'a y K>'5^5Ky-T-©S4Jt*©'>7^=C< 
1 1> 2. Off T'fe5»*3l 1 ti\,^\^A(0^fhMcWM.(0-i^- 

[f»*3l6] jKy;^/v*y^jKy^-tfil:¥i^5^^ 

» 200- e.ooocDjKy ^y 3-;v^^oio^s»5F*ii5>^ 

^^S-a-S^I LfcSSf^l^^a^^:^ y7^:^J;t)ili:W$* 
SXet, 0.1~4Ml:%(Dif=./nfo y Kv^^jKy-^ 

«^ L-CjK y ^-^ (p^|^I^^J]^^-f-5 t . 
M®[K$^^fcsKy^/^s}^>'^tf^^lK«M^^ ^!Ky;^/w 

=/vt°ny K^-^*°y-7-»SSW:*»iI'^i'i< it 1.1 
ft t 5 i 5 xe t ^^fuX'ti^ r t IS 

[»*97] JiiejKy ^^y ::j-/v!S*s;Ky3i^w^ 



[fS*il8] Jl|St'-;^t°tly K>-?^5}^y-^-:4>5Ky 

K-r:./H;°ny t'=^/Vfc°l3y • S^t'r:^/V*S 

t'=^/vt°n y • y^^uv^^-^^^ e^/vfc-D y k 

>- • V^7« ^/VT 5 y ^ ^ y J. ^^^f^^5 j; 

[W*«9] ifBJKy^^/L-Ji^^^JKy-r-tc^fl-LT^ 
y3-/K T'n t°i/:/^y ^y-feyv, 

600«TWJKy3:^^l/>':i^y ='-/kJ;i9/<C5|| 

L 9 ©ffTtL^^-iBa® y >^ ^■mmm.(Dmk 

t'=/Vf n y KV^:^f y ■v-com»H:*©{J'V<C 
<<!:t l.5ftt^e5i5i-. *?y x/v*y^^i^aitJS 
^i^#y;^/v*ym#y-7-i;iMLr ^ffl ^ ^-r 

S mWX^m L r fl^i- 5 If *3S 6 /j; V ^ L 9 idiffi « J}< 

ffiii-5if^/i^t°p y K>'^5}<y-7-rofi*H:*co/>;'<c 
<th2mtfJ^^XoK. >}^y;^;^5}^>'^(fl^i»PM^ 
Hg^y ;^/w4Ny^#y -?-ic*tt-C«j§jKf^ffi^*1-.5 

-mm L X mmt ?> mma e v ^ liojcie«co y 

[0 0 0 1 ] 

[«*_h©fijffl5^i?l *i&e^}±7Ky^/w*i/»^^»t 

St^tfr^/Ufcy Ky^jKy-7-^#l:{c#^$*fc, 

[0 0 0 2] 

^w\-c^^^xmmt-^nxis'o . ^<D$^mfmmc^^ 
m'f^mm^hwhi[\.fz^mm>±.i^^f\^x\^^, mi 
m&^^mm<Dm^thxn.. -t/pp-^^. i-^pp- 

XTirx-b^. jKyr? K^. 4^yT^yn:^by/l- 

y K'=/vT/v::i-/v^. ?K y y 5"^vy ^ y 

-!5SffifflStLTV^5„ tfT-%jKy ;^/V*>'^5}^y-i'- 

afll'fiW^4K«5ft^rv^5^t^^e). x« 

[0 0 0 3] L;a^L/i;ase,^ /"K y ^/V* y -r-ft 
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y t'::^/vt°t3 y Ki/^»S7K14jKy-r-^^^$-li:/cS 
[0 0 0 4] M;ti^#<iir¥2-18695 ^-iCli^^V ^^/V-^^ 

Mrti':5>T-*10::5-£^_h®>Ky lf=.;vt:°n y K>-*5~70 

S4%-a*-$ii-. ^^oll%J.:^J:©tK7K|g;^trW-t-5^y 

61-93801-^(1 y -^-s ii^ttJ^y -^-So j;t;« 

{cj;f9fiit$ti.fc, «*tt3Ky^-^l~lOfil:%^* 

^iir. ^^o3~10%cotK7ktg^^#-r?)ift.?S^aaffl»tt' 

[0 0 0 5] #llBg61-238306 ^, [fg63-97666 ^ir. !±/K 

y^/v^yj^TKy-^-. ii7ktt*°y-7-- R^Ky^/u* 
y ^- » LT^f^i^iK t> L < {«?i^j/<e 5 ^ 

m<Dmm:^mi!>mm^flX\^^?>. */c#I8BS63-97205 

^63-97634^}ri*, ±m:)jmxmm^tifz^-v 

r t i o TSI*tt5j^ y -7- ^^»{t:-f- 5 :*f § 

n-rv^5„ $ £5(CittlHg63-99325^(C(l_hEf{a!SfS5r 
fflV^T»*1-5^{c. 7K^'l4^yT-^/>;i:< t%5fi 

[0 0 0 6] #HBH61-238834 |^63-99325-§-(::td:, 
_hfB»!3i&ici»9#e>tifc¥mg;5S5oo :^>'>/;^ 

-A£;lJi0»?L5ri^*j. /i^oSTKttiKy -^-^3-302 
53*a;^5lOOO ml/m^ • hr • MDRg&.±.Xh?> 
/Ky ;^7V*>'^#?LJ«dSMS^$tl.TV^5o !|*fMHS61-402 
^62-38205-^}^ (1, #>ftfMf3g^#1-5W*tt5Ky 

[0 0 0 7] 

CO -t'^.-f L ;^ tx 5 « -^5- i i V ^„ 
[0 0 0 8] «x.(i#li[ig61-93801^(::fiJk?K*!!;a!::]ii 



LfcjJf y :^;^^K>^^t^'^«tJI^SBSS^$fLT^^5„ ^^^^ 

\cm^m^m^x\^^^ t sk^mmm l^i-v ^i^mich 

[0 0 0 9] *fci|t(&¥2-18695 ^-liZm^^tltzT^V ^ 

^i^^^y^^mmmi%si-t<om^m^^L.x\,^?><Dx. 

5>iii]Krt©#y if^/vh-ny Kvwff* 

[0010] e3i-#llBg61-238306 #FjiBg63-993 
«#MBg61-238834 -^^TM^^tifc^" y ^/V* 

fe. #ggBS6i-938oi-§-(^ M^^ttfcjK y 

cO^^gt^roS^lfeir iiayj Xf^ t \ tJPII 0^63-993 

25-^(cM.T^ $ tifc d< y ^ /V* ^^^^«wSffir±rt « 
H?^tfJ^C7J<^t4d^y-r-Sr^*$*-tv^5;i^ rwji^y 
■^-\ci,^^mi^M(r^n^mz.n-m'^^¥t^-\^X\^hfz. 

[0011] #MBH61-402-^. P62-38205-^S::M^§tl 

mmM'c^f\^x\-^m^fi<Dx. 5^1111 ^^ft-rs t 

[0012] Lfc;a5oT, 3|s:^B^cDS6<j{tti*cD7Ky;^ 

[0 0 13] 

Si^iov^T^f^L.fcir?>. ft^tcfctfi^^jicijKy ^ 

y 3i-/vSt t'=^/vt:°P y K^^*°y -r-^^*;^*. 
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[0 0 14] -r-^£t>h. *l§IKCD/}f y^/W5}^V^tti^« 

t°n y K>^jKy-^-©a*Jt*;a590 : 10~60 : 401?. 

y K^^^^K y -v-«Sait>^^4S^^ffiS!^#ffi-^- 
5 tf-^;vfc°n y K^^^K y ^-(^miJt*<D'>^^ < <!: % 
1. H§T'fe5^t^#mt-r5„ 

[0 0 15] tfc*^Bj{c;ei^d^5jKy ;^/v-*>'^^^SS 

200- 6000(0 #'y ^^'y :n-/p.|Hj3j;t!5]iaAf 
*&^^-^-fi/5S'>/=e< i:fcl0000cOl^-:^/V't;°n y K>-5^#'y 



[0 0 19] 
[ft 2] 




[0 0 2 0] m«>t>iC^*tv2.5Ky XyV4^>^aKy-T- 

©S[3g^Rrtgt1-S«Sf5H-efoti.tiJ;<, iif 10-25 
»*L<ttl5~20fi»%t?fe5o loai:%*« 

tttg©1gT5r g I ^ 13 r-r/t 6«JT-/^ V \ 
[0 0 2 1] Jj^y 7'y 5Ky:ii5^P->':i^y :n 

/vmm#xmm¥i^^^^mi>'^ 2oo~6ooo»#y -7-;asM 
M-r6rcmk<DXom^W-.i^h^o 4-r#y ^^y ^^-/v 



m^iirSXgt. 0. l~4fi*%(Dtr=^;Pt:°n y K^5^ 

^«M$Hfc/Ky^/V7}^v»ff^i^M^, ^j}^ 
y y -^-ic*t Lr®i§K{isffl ^#-t-5i^?« 

■rst'cx/pfny F>-^jKy-r-cDmSi:b*«/>/.e< h 
l.lf&t^i5J;5(-liSi-5XSt^^A.-C/cC5ii: 

[0 0 16] *3l?iWJKy;^/w*:^^tp^W(feK^M3g 

y fi*w^T-4;a5 2oo~6ooo<djK y y 3- 

)vm. m.m.^w^i-mm-fi< t % 1 :5(Dfc'-;vt°n y 

K 4^ y -e-io i t/^r b y -^-cD^a^^;*^ b 

[0 0 17] jKy >^/VJf:y5KjKy-7-}4, fii-ft^s; 
(1) * fc f±ft^^ (2) T'^ § 5 9 S L*te;5^ e> S 

[0 0 18] 
[ftl] 



n 

[0 0 2 2] ^2{imJl^fife^flJt bTatfflV^P>tvTV^ 

[0 0 2 3] msimm^i^^vi^v ^-/i^m^mu-r 
v^jKy-^-ro#^S!i*;a5rR]±i-sffirR]:i5^*pjti.. ^J^ 

^iV^»*-e%^b*J:< tf=;Pfc°Dy Kv^^Ky-r-^ 

y =i-7VS5r0sip-r5 t fc-r^/vb°ti y K:/^jJ^y-7-» 
^#a*;4Sf6]J:-r5afti±^BJ^-&5;4S, ;K y y ^- 

60 V^-ftt!::TL.rt t'=/Vfc°P y K>'?^*°y-r-;5S/> 
;iv^»S-t''ba*j;<Rt--=^/vfc°P y Ki^^iKy-^- 
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[0 0 2 4] ^4 CI. M?tfp(-^JPLfc#y^^y 

[0 0 2 5] ::roj;5}-, :J^y ='-/wa^fflv>5i 
-;um<DmMtl-i. 5}?y ^y =i-;v«(Dfi45p^^^ 

4. ^y^;vj^^-*4^y-7-mft^^«»affi!iJ;oT 
^y;^7v*^^5}^y-v-(i>fj-Lr 50-300 s 

100~200 mi%^Jp-t-5r t/4W*LV\ 
[0 0 2 6] Ifr^/Vfc'n y K>-^/K y-?-f4, ^tLT 

jjfy ;^/v*>^^tf^»tJKica#LTi»*ttcojKy ^/v 

y ^^'y :3-/^^il9%a»i^z^$,5>^»«^^^^dfy^ 
iil'mS¥±S5^^fi^S{J'^7'<e < t 1 7?co:K y -r-^^s 

(4. tiV t-:=/Vt°D y KV. \f=^;l'}fa y • gl^Kt' 

t°D y • ^/kT 5 / ^^vu-h^m 

[0 0 2 7] fc-::i/pe"P y Ki/3ii5Ky-v-f±.sl/KttSJ)iii 

fc>9. ^MOt'r^/Vtfay KV^JKy-7-Otttil 

^mmm^^m^^6 1 t'r^/vb°n y k^^ik y 

MJt*;65^<^ceo-C, 5Ky;^/i'5}^v^4^y-r-^s»o 
ttdSJIfi^D^xStt'blC, lf=/Hfny K^^!Ky-7- 

[0 0 2 8] L/t;iSoTb'r^/Vb°t2 y K>-^.1f y -7-^ 

ilJ'iV^ mtfJ-.©b--^vfc°ay KV^JKy-7-OfeUP 

PScoS^s^f*LV\ t-=/Vfc°ny Fi^^TKy-T-Ofe&P 
SfiJK y y -r-(i*J- LT 2 ~30fi»%. ji 

m5~15fiS%»$ti5„ 



[0 0 2 9] ^ttJi. 5}fy ;^/p*>-^5}f y-r-. ^y ^• 

yri-/vs. t-i^/vt-ny K^^*°y ^-Sr^T«#-r 
T5 F\ N-^^/v-2-fc°i3y Kv, 

[0 0 30] ±.mm^<Dm^^i^mc^ 19 , a^ir^itt^^ 

m^m\ :a-ojKy ^-y =i-/vm(omm^{i^-f£<-r6 

[0 0 3 1] KJl©^;5^?5/=e5JS^S^ffiV^TJKy 
H (OTK7^y->'*i:V^5) Itmn 0.1~100cm . 

^sc: 1 ~50cm^s»t 0. umx<om^^tmmr4(Di^ 

#5rt«sr't5„ rco^SH. 0.1 
[0 0 3 2] $ / Xjuntm a x<Dm^m^M 

^^tt£?><DX\ /X/U\fy7 hfiatt 2~5»|SH(C 

[0 0 3 3] *fc*«BJ^c*J^^-c^l. "^'^siitMrtSffi 
co»«Sti#?i-t-5 h"=/vfc°i3 y vy^yi-s y -T-wfiS 
H:^^[|ij_h$-ti:5f-fe(-t'-/Vb°P y K^^iKy-7-& 
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[0 0 3 4] rt^»@«i:LT[**, T/v^-;vm. ^ 

^?rl0~90%. #}C30~80%(c:-r5r t«s^f^L.V\ 10 

!|E@?<ti^SSAPi-5 t-:^yn;°n y Kv^^Ky-^-ji, 
0. 1~ 4 ffiii%;is^f * 0. imfi;%e^rT-!4P^^S 

[0 0 3 5] mmW-\%-A<.. r/w='-/wS, 7'y3-/u 
S^cr)^y;^;V7}^y^7Ky-r-(©#^S, 

TKy^^y 3-/wast;5tf=/n^py K^^j^y-^-iffi 

[0 0 3 6] wwmxwm\^tz.^-^mmm. ^v^-t?* 
!t4fci44o~7ot:ji^T»ta*sfeif--t:-^S. y ^ y 

,vm. fc-=/Vb°ny K^-^*°y-7-^sttffi|^*$tb5„ 
r©|gjKyi/y =-/v«}4;tlf|5^;J^ lf-/kb°ayKV 

t-py K>'^jKy-7-^3tp^^^sjgpfi(::^#-f-5ast 



[0 0 3 7] ^i;:, '^1^\cX,^xm(fc^J.lL(DW^%M 

=r-/vjg, If^/vifny Ky^;Ky^-(©gfe#S!j*^Sr&i 
Ji-rSJii-«i!-*tt-SS^tt;a3[6]JiL. loot; 

[0 0 3 8] *^Bj!T'ii±taxecDm. ^hi^'p^mm 
k^jK y y L-c^^iKf^ffi Ir*-1- 

?>mmicx^x^mL. m±#-s mci^mmm(Dm\(D 
tfc^/nfoy F^»jKyT-roam»*^fT5o nmm 

X\ ^^ofc-:r^;vt°n y K^^?S5t?y -e-^j^Aft-S^iWS: 

^y=.-/K ^^y-fey^-. 6ooji-iT©5j^ 
^ijmt. m^m^Lx^i^^-/v^im\^fc(Dhic^ 

[0 0 3 9] f^TKft^a. «^jSf'^^^*-r5^ 

t°ny FV^7Ky-^-^sati}^*$^X, 
[0 040] ]S*ffflAXW)lifi 

fs^-r^) icmm^nx\^^^:ifm\cx<o . ^mt)<»ff«^ 
n^t. mi^mmtu^^^ v^uthx. «ftioimn-eR* 

220~350nni 0. IJJATtffe 9 . ^<Dt. 

t'::^/nfny K>?SjKy^-^5SffiS5£^[iL. *fc:^L 

#i-jSWMAXWii(cffiffl^'t5„ 

[0 0 4 1] r*xe3coMfa^^x.fctp^«ffijS{i. tct 



[0 0 4 2] ±fBKig^?£{c<t i9 . y ^" y =^~^m^ 

'pfS. < t 1 Sa%. t-:^;vt°n y K^^?S*' y 1 
y-r-rofi»Jt*;i590 : 10-60 : 40-e, \.t^\,^-^Wm 

!Ky-^-©m*it*©{j^?fe< t% i.mtfcs. wicjftL 
[0 0 4 3] _hiE^'^ii»S)S4'(c#fi-t-5JKy ^-y 3- 

iJt^iiNMRiCioT^SSix, tf^»IIM©l^^ffi 

i^^S]ii^^^ffiJi{'#«-r5t'=7vt°ny K^-^#y^ 

-®a»i;b*(±X^)fca^-5>it?£ (ESC A) iiioT 

ffittir j; o -c*ii^|5g-cfc 5 7 ^ ^ y / ^ ^ 

y viJfe5i:t}cilie$ix5 7^'7''yy-<:/^^ KAO 
[0 0 4 4] 7f:^BJ©jKy ;^;i'*^^'tJ^«l1f=)!^}iiiAT 

oas(cj;i9. y ^^y t'::^;wt°n y k>'^ 

jjfy-7-0w*^-^ifit:.s^sfc5„ -ffi'iphs ^mmm 

J^^5;e©rt«ffiS^«Sic:t'r^/Vh°ny Kv^:«^y-^-^ 
y;^/^;^^?^*^*^]]! (A) fc, BS^^»tK (A) 

>'3S5Ky-r-^^tf;i3, sKy ^y =^-/i'«^-&^rb/cev> 

*^SS«tK (B) ^fflV^T, l.Tm^© 

J:t«^5t. sKy ^y 3-/^*^^^L/ccf^S»«K* 
fflv^fcAXWli (A) 'ri\±m^m'^'^%{n\^^fi\^ifi^ 
^y ^-y =i-/vS^^^L*v^1^^«ISM^;Bv^fcAX 
Wli (B) Ti4H*^;iS65% t ^^c i9 . jjf y ;^/V7j^>'^tti 

^WtM^(c:e-:^/vt°ny K^^^jjfy^-t^jfy^y =1 

[0 0 4 5] *ISP;3«iKy;^/v*>'^tti^»i)S 



^^i< 1 1 1 fi»%(D^y ^'y 

[0 0 4 6] ?>:}^jKy ;^/v*y^tp^iitM»rt«ffilt 
«S!-#ft-r 5 y y -7- t?-=./vfc° D y 

K^-^^y COSatt*(490 : 10-60 : 40-e&5r i 
^^i-5o IP*.. ±tatt*^a^(i'^;tTK5gLfcJKy 
^/V4^>'»tt'^«l|f^fflV^TW3!))if«ffla 500 cm^W 

tJ^y >d3j;0!7^:/y /'<:/i5'^ KA(D«a^, jfcffi 

tmL/c, '^f£< h % 1 m*%(755Ky ^y 

-f-Sfi^/wt'n y Kv^jK y-7-fc^y ;^;Vj}^>-^jKy 
•^-coai:M:*^S/>/^< t ^5l0/90-efc;ri«. ^ hni^ 

#i/n:/y y*3iu?7-f7'y KA<oji*{4^ 
iva^^XVBiSl 120%JiiTr"foi9 
feiJfc.^t4('ffiJi5coi-*tb. XfBb'ri/Vfc-D y K^^jK 

y i: # y y -?-wai:i:b$fjsio/9o* 

7-7 y^g*® 350%:S:t>* 400%{ct>/^i3, Sijkm*!- 

tjy F:/^JKy-7-i:sKy;^/i'Sf:>'^5Ky-r-cDfi*Jt 
m^'pfK i: 'blo/90-Cfen«ic%eS<otf ^»SSI;i5 
F^«LTL?.ro!C*fL. ±fami:it-1^-^?10/90*«-ei* 

/wfn y K>'»/K y 1 jk y >3%>k y -v-©* 

4Jt*^S40/60j;9A-e&tb«. ]8 hi:iy;K^"i:2-7-y 
*3j;tJ57^:/y y-^y^'^ KA©gittt7-7>'^gffi© 
105%~ 110%r'&!P. ftJiL;^tt^4*|^^$^^5;iS, ^;^< 
ttjKy-7-®)]iP{cJ;!9]S*tttg}4/h$<J'j;5o :iti-p> 
^«i)g^S'>^<e< h % 1 m*%<o;K y ^ y 

ffi-r5t':^/i't''t3 y Ki^^^Ky-T-t/J^y ;^/k/^y5S5K 
y ■^-©©mfi:Jt*^/>i^i< t fcio/90t1-5i^.S;a5fc 

(cf4rtSffiw«^Ji(::#ft-f-5K'=^i-t°py Kv^J^y 
i: 4< y ;^/usJx :^^sK y •7-ofi»Jt*Sr40/6oej;T 

[0 0 4 7] ^fc. ^^HJWtp^aitMtCioV^Ttt. JI 

cort^ffia^ji(^#fc-r5fc-=/vfc°ti y K:/^*°y^- 

y-^-cofiSJt^® i.iff^±f&5„ roipfc:^ f 
:z.,v}£xi^) Ky»3Ky^-^tf>^l8IIMrt«ffi««S(c 

5i^=^/vt°py K>'^jKy-?-cossit*:a5^c-^'fc5 
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5 t':::;vt°n y Ki^3SsKy-r-WfiiJt*/45^«ffiJi(c 

#fc-t'?)t■'-/'^t°o y K^-^sJ^y »SmJt*CO 1.5 

[0 0 4 8] ^biC. il*tt^Mtt/cS*tttg^i^K© 
51f=/Hfcy Ki/^jKy-?-[±l~8fi*%, 

~ 5 mi%timi^ bv\ 1 fii%*«rni«*tt^s7f:+ 
i^r-fc^. 8fi»%^ffix.si:t-ri7Vb°Dy K>-^jKy 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the hollow fiber film of the unsymmetrical structure which has a compact layer in 
an internal surface which consists of a polysulfone system polymer. This hollow fiber film uses a 
polysulfone system polymer as a principal component, and contains at least 1% of the weight of 
polyglycols, and 1 - 8% of the weight of a vinyl-pyrrolidone system polymer. The weight ratio of 
a polysulfone system polymer and a vinyl-pyrrolidone system polymer which exists in the 
compact layer of the internal surface of the hollow fiber film and by 90:10-60:40 And it is even 
if there are few weight ratios of the vinyl-pyrrolidone system polymer to which the weight ratio 
of the vinyl-pyrrolidone system polymer which exists in the above-mentioned compact layer of 
the internal surface of the hollow fiber film exists in an outside- surface layer. Polysulfone system 
hollow fiber film characterized by being 1.1 times. 

[Claim 2] Polysulfone system hollow fiber film according to claim 1 whose above-mentioned 
polyglycols are polyethylene glycols. 

[Claim 3] Polysulfone system hollow fiber film according to claim 1 or 2 chosen from the group 
which the above-mentioned vinyl-pyrrolidone system polymer becomes from a polyvinyl 
pyrrolidone, vinyl pyrrolidone and a vinyl acetate copolymer, a vinyl-pyrrolidone vinyl alcohol 
copolymer, a vinyl-pyrrolidone styrene copolymer, vinyl-pyrrolidone dimethylaminoethyl 
methacrylate copolymers, and these denaturation polymers. 

[Claim 4] Even if there are few weight ratios of the vinyl-pyrrolidone system polymer to which 
the weight ratio of the vinyl-pyrrolidone system polymer which exists in the compact layer of the 
internal surface of the hollow fiber film exists in an outside-surface layer Polysulfone system 
hollow fiber film given in claim 1 thru/or any of 3 they are. [ which is 1.5 times ] 
[Claim 5] Even if there are few weight ratios of the vinyl-pyrrolidone system polymer to which 
the weight ratio of the vinyl-pyrrolidone system polymer which exists in the compact layer of the 
intemzil surface of the hollow fiber film exists in an outside-surface layer Polysulfone system 
hollow fiber film given in claim 1 thru/or any of 4 they are. [ which is 2.0 times ] 
[Claim 6] A polysulfone system polymer and weight average molecular weight The process 
which makes the film production undiluted solution with which the polyglycols and weight 
average molecular weight of 200-6,000 caixied out the mixed dissolution of the vinyl- 
pyrrolidone system polymer of at least 10,000 breathe out from an annular orifice, The process 
which supplies the solution containing 0. 1 - 4% of the weight of a vinyl-pyrrolidone system 
polymer to the interior of the annular flow of the above-mentioned regurgitation undiluted 
solution, £ind forms the polysulfone system hollow fiber film. The produced this polysulfone 
system hollow fiber film is processed with the solution which has a poor solvent operation to this 
polysulfone system polymer. Even if there are few weight ratios of the vinyl-pyrrolidone system 
polymer to which the weight ratio of the vinyl-pyrrolidone system polymer which exists in the 



compact layer of the internal surface of the hollow fiber film exists in an outside-surface layer 
The manufacture approach of the polysulfone system hollow fiber film characterized by coming 
to contain the process adjusted so that it may become 1.1 times. 

[Claim 7] The manufacture approach of the polysulfone system hollow fiber film according to 
claim 6 that the above-mentioned polyglycols are polyethylene glycols. 
[Claim 8] The manufacture approach of the polysulfone system hollow fiber film according to 
claim 6 or 7 chosen from the group which the above-mentioned vinyl-pyrrolidone system 
polymer becomes from a polyvinyl pyrrolidone, vinyl pyrrolidone and a vinyl acetate copolymer, 
a vinyl-pyrrolidone vinyl alcohol copolymer, a vinyl-pyrrolidone styrene copolymer, vinyl- 
pyrrolidone dimethylaminoethyl methacrylate copolymers, and these denaturation polymers. 
[Claim 9] The solution which has a poor solvent operation to the above-mentioned polysulfone 
system polymer is water, alcohols, ethylene glycol, propylene glycol, a glycerol, and weight 
average molecular weight. The manufacture approach of the polysulfone system hollow fiber 
film given in claim 6 thru/or any of 9 they are. [ which is at least one sort of liquids chosen from 
the group which consists of 600 or less polyethylene glycol ] 

[Claim 10] Even if there are few weight ratios of the vinyl-pyrrolidone system polymer to which 
the weight ratio of the vinyl-pyrrolidone system polymer which exists in the compact layer of the 
internal surface of the hollow fiber film exists in an outside-surface layer The manufacture 
approach of claim 6 which processes and adjusts the polysulfone system hollow fiber film with 
the solution which has a poor solvent operation to this polysulfone system polymer so that it may 
become 1.5 times thru/or the polysulfone system hollow fiber film given in 9. 
[Claim 11] The manufacture approach of claim 6 which processes and adjusts the polysulfone 
system hollow fiber film with the solution which has a poor solvent operation to this polysulfone 
system polymer so that the weight ratio of the vinyl-pyrrolidone system polymer which exists in 
the compact layer of the intemzil surface of the hollow fiber film may become twice [ at least ] 
the weight ratio of the vinyl-pyrrolidone system polymer which exists in £in outside-surface layer 
thru/or the polysulfone system hollow fiber film given in 10. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the polysulfone system hollow fiber film 
suitable for the blood processing which made the vinyl-pyrrolidone system polymer exist in the 
compact layer of the internal surface of the polysulfone system hollow fiber film and its 
manufacture approach, especially the hollow fiber film so much, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, the ultrafiltration method which is the separation 
technology using a permselectivity demarcation membrane, reverse osmosis, a gas separation 
method, etc. are put in practical use in various kinds of fields, and Kamiichi of the demarcation 
membrane made from the material which fits the various applications respectively is carried out. 
As a material of a permselectivity demarcation membrane, polymers, such as a cellulose system, 
a cellulose acetate system, a polyamide system, a polyacrylonitrile system, a polyvinyl alcohol 
system, a polymethylmethacrylate system, a polysulfone system, and a polyolefine system, are 
used. Since physicochemical qualities, such as thermal resistance, acid resistance, alkali 



resistance, and oxidation resistance, are excellent especially, the polysulfone system polymer 
attracts attention as a material of medical application and an industrial use demarcation 

membrane also especially recently. 

[0003] However, since a polysulfone system polymer is a hydrophobic material, if the 
permselectivity demarcation membrane made from this is bad and water wettability dries it 
compared with the permselectivity demarcation membrane made from the hydrophilic polymer, 
the engine performance will fall. Then, the examination for giving a hydrophilic property to the 
permselectivity demarcation membrane which consists of a polysulfone system polymer, and 
raising water wettability is made, and the peiTnselectivity demarcation membrane which made 
the demarcation membrane which consists of hydrophobic polymers, such as a polysulfone 
system polymer, contain hydrophilic polymers, such as a polyvinyl pyrrolidone, and its process 
are proposed as the one approach. 

[0004] For example, the polysulfone system demarcation membrane which was manufactured by 

carrying out spinning of the undiluted solution which consists of polysulfone, with a molecular 
weight of 100,000 or more polyvinyl pyrrolidones, and those common solvents to JP,2-18695,B 
and which is made to contain a with a molecular weight of 100,000 or more polyvinyl 
pyrrolidone five to 70% of the weight in a demarcation membrane, and has 1 1 % or more of 
water-absorption-power force, and its process are indicated. The hollow fiber film for [ which is 
made to contain a hydrophilic polymer one to 10% of the weight, and has 3-10% of water- 
absorption-power force ] blood processing manufactured by can ying out spinning of the 
undiluted solution of hypoviscosity which consists of a hydrophobic polymer, hydrophilic 
polymers, and those common solvents to JP,61-9380I,A, and its process are indicated. 
[0005] JP,61-238306,A and 63-97666 ~ a polysulfone system polymer, a hydrophilic polymer, 
and this polysulfone system polymer - receiving ~ a non-solvent ~ or - a swelling agent ~ the 
manufacture approach of the polysulfone system demarcation membrzine using the system which 
added the additive as a film production undiluted solution is indicated. Moreover, the method of 
insolubilizing a hydrophilic polymer is indicated by JP,63-97205,A and 63-97634 by performing 
radiation treatment and/or heat treatment to the polysulfone system demarcation membrane 
manufactured by the above-mentioned approach. In case spinning is furthermore carried out to 
JP,63-99325,A using the above-mentioned film production undiluted solution, the polysulfone 
system hollow fiber which smoothed the intemal surface using the infusion which contains a 
water-soluble polymer at least 5% of the weight is indicated. 

[0006] The average aperture obtained by JP,61-238834,A and 63-99325 according to the above- 
mentioned manufacturing method is 500. The polysulfone system porosity film whose amounts 
of water penetration which have the pore more than angstrom and contain a hydrophilic polymer 
three to 30% of the weight are more than 1000 ml/m2 and hr-mmHg is indicated. The 
demarcation membrane which only the compact layer side of the demarcation membrane which 
becomes JP,61-402,A £ind 62-38205 from the hydrophobic polymer which has unsymmetrical 
structure becomes from the mixture of this hydrophobic polymer and a hydrophilic polymer is 
indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] By making a hydrophilic polymer exist in the film, 
the above-mentioned polysulfone system demarcation membrane gives water wettability to a 
hydrophobic polysulfone system demarcation membrane, and raises permeable ability, and 
moreover, although it has the outstanding engine performance ~ contamination of the film by 
protein adsorption etc. is prevented ~ sufficient examination about biocompatibility is not made 



and it is not necessarily satisfied in respect of anti-thrombus nature. 

[0008] For example, the polysulfone system hollow fiber film suitable for blood processing is 
indicated by JP,61-93801,A. although a detail in the letter has the publication of the purport 
which is the film which can suppress complement activity low about this hollow fiber film, the 
property that complement activity is suppressed low is a property discovered only when the 
hollow fiber film is hydrophobicity. That is, hydrophilization of the internal surface which blood 
contacts was not fully carried out, but the hollow fiber film indicated by JP,61-93801,A has 
suggested that hydrophobicity still remains. When hydrophobicity remains in the front face on 
which blood contacts, it is in the condition that a platelet tends to adhere. Once a platelet adheres 
to the internal surface of the hollow fiber film, the matter which activates a blood coagulation 
system by condensation of a platelet and collapse will be emitted, and blood coagulation will 
arise. 

[0009] Moreover, since the polysulfone system demarcation membrane indicated by JP,2- 

18695,B has 11% or more of water absorption power, it absorbs the moisture in air during the 
preservation after film production. Therefore, a facility special for demarcation membrane 
preservation is needed. Moreover, since that water absorption power is high has much abundance 
of the polyvinyl pyrrolidone in a demarcation membrane, the mechanical engine performance of 
a demarcation membrane falls and peraieable ability also falls. 

[0010] Since the polysulfone system demarcation membrane indicated by a process or JP,61- 
238834,A of a polysulfone system demarcation membrane furthermore indicated by JP,61- 
238306,A, JP,63-99325,A, etc. has added the hydrophilic polymer to the film production 
undiluted solution, it cannot fully carry out hydrophilization of the internal surface of a 
demarcation membrane like the polysulfone system hollow fiber film indicated by JP,61- 
93801, A. Moreover, this process Although it is suitable for the process of the demarcation 
membr£ine which has a big hole 500A or more, it is not suitable for the process of the 
demarcation membrane for hemodialysis. Although the process of the polysulfone system 
demarcation membrane indicated by JP,63-99325,A is making the water-soluble polymer contain 
in internal coagulation liquid, a water-soluble polymer is not made to remain in the internal 
surface of the hollow fiber film only by this polymer having given smooth nature to the internal 
surface of a hollow fiber. 

[0011] Since hydrophilization only of the compact layer is only carried out, if the polysulfone 
system demarcation membrane which has the unsymmetrical structure indicated by JP,61-402,A 
and 62-38205 dries a demarcation membrane, water permeability will fall remarkably. Moreover, 
protein adsorption in the part by which hydrophilization is not carried out arises. 
[0012] Therefore, the purpose of this invention is excellent in the biocompatibility which solved 
the above-mentioned problem of the conventional polysulfone system demarcation membrane, 
and it is in offering the polysulfone system hollow fiber film suitable for especially blood 
processing without a permeable fall, zifter drying. Other purposes of this invention are to offer 
the manufacture approach of the above-mentioned polysulfone system hollow fiber film. 
[0013] 

[Means for Solving the Problem] The place which examined a conventional polysulfone system 
hollow fiber and its conventional manufacture approach that this invention persons should attain 
the above-mentioned technical problem, If a hollow fiber is made to contain polyglycols and a 
vinyl-pyrrolidone system polymer also unexpectedly and a vinyl-pyrrolidone system polymer is 
made to exist in the internal surface of a hollow fiber so much This invention is reached [ that the 
hollow fiber film having the physicochemical engine performance which was excellent in the 



polysulfone system polymer, and the engine performance of both hydrophilic properties which 
was excellent in the vinyl-pyrrolidone system polymer excellent in especially anti-thrombus 
nature can be offered, and ] as a result of inquiring further, a header and. 
[0014] Namely, the polysulfone system hollow fiber film of this invention It is the hollow fiber 
film of the unsymmetrical structure which has a compact layer in an internal surface which 
consists of a polysulfone system polymer. This hollow fiber film uses a polysulfone system 
polymer as a principal component, and contains at least 1% of the weight of polyglycols, and 1 - 
8% of the weight of a vinyl-pyrrolidone system polymer. The weight ratio of a polysulfone 
system poljmier and a vinyl-pyrrolidone system polymer which exists in the compact layer of the 
intemal surface of the hollow fiber film and by 90:10-60:40 And it is even if there are few 
weight ratios of the vinyl-pyrrolidone system polymer to which the weight ratio of the vinyl- 
pyrrolidone system polymer which exists in the above-mentioned compact layer of the intemal 
surface of the hollow fiber film exists in an outside- surface layer. It is characterized by being 1.1 
times. 

[0015] Moreover, the manufacture approach of the polysulfone system hollow fiber film 
concerning this invention A polysulfone system polymer and weight average molecular weight 
The process which makes the film production undiluted solution with which the polyglycols and 
weight average molecular weight of 200-6000 carried out the mixed dissolution of the vinyl- 
pyrrolidone system polymer of at least 10000 breathe out from an annular orifice, The process 
which supplies the solution containing 0.1-4% of the weight of a vinyl-pyrrolidone system 
polymer to the interior of the annular flow of the above-mentioned regurgitation undiluted 
solution, and forms the polysulfone system hollow fiber film. The produced this polysulfone 
system hollow fiber film is processed with the solution which has a poor solvent operation to this 
polysulfone system polymer. Even if there are few weight ratios of the vinyl-pyrrolidone system 
polymer to which the weight ratio of the vinyl-pyrrolidone system polymer which exists in the 
compact layer of the intemal surface of the hollow fiber film exists in an outside-surface layer It 
is characterized by coming to contain the process adjusted so that it may become 1.1 times. 
[0016] Fundamentally, a polysulfone system polymer and weight average molecular weight the 
undiluted solution used in order to manufacture the polysulfone system hollow fiber film of this 
invention It consists of 4 component systems which the polyglycols of 200-6000 and weight 
average molecular weight become from the common solvent of the vinyl-pyrrolidone system 
polymer of at least 10,000, and these polymers. 

[0017] Although a polysulfone system polymer consists of a repeat unit usually shown with a 
chemical formula (1) or a chemiczil formula (2), it may also contdn functional groups, such as an 
alkyl system and a sulfone radical. 
[0018] 
[Formula 1] 



CH3 




CH3 n 



[0019] 
[Formula 2] 




[0020] The concentration of the polysulfone system polymer contained in an undiluted solution 
is usually 15 - 20 % of the weight preferably ten to 25% of the weight that what is necessary is 
just the density range which enables manufacture of the hollow fiber film which has the property 
which suited the purpose application. It becomes impossible to obtain sufficient reinforcement as 
hollow fiber film, and to form the practical hollow fiber film at less than 10 % of the weight. 
Moreover, it is not practical in order for a through tube to decrease and to cause membranous 
penetrable ability and dialysis performance degradation, if 25 % of the weight is exceeded. 
[0021] Weight average molecular weight polyglycols with a polyethylene glycol, polypropylene 
glycols, these copolymers or these ester, an Eimine, the ether, and an acetal derivative The 
polymer of 200-6000 is used. In this invention, in order to add polyglycols in an undiluted 
solution, there are the following advzintages. since an operation of the 1st of polyglycols has an 
operation of a poor solvent to polysulfone first ~ a fine hole — if it is effective as a formation 
agent and this is added, the microfacies separation effectiveness will improve and the porous 
film with high void content and surface hole density will form -- having -- being easy -- the 
demarcation membrane which has the outstanding penetrable ability and the outstanding dialysis 
engine perfoimance can be obtained. 

[0022] the 2nd - a fine hole -- there is the thickening effectiveness of an undiluted solution 
compared with the water usually used as a formation agent, alcohols, a glycerol, mineral, etc., 
and since there is moreover no abrupt chzinge of the viscosity by the addition, in order to 
manufacture the hollow fiber film, the undiluted solution which has suitable viscosity can be 
prepared easily. 

[0023] If polyglycols are added in an undiluted solution to the 3rd, the inclination for the content 
effectiveness of the vinyl -pyrrolidone system polymer made to remain in the film to improve is 
accepted so that it may mention later, £ind the hollow fiber film c£in be made to contdn a vinyl- 
pyrrolidone system polymer efficiently also with a small addition, although the reason whose 
content effectiveness of a vinyl-pyrrolidone system polymer improves is unknown if polyglycols 
are added in an undiluted solution — the fine hole of others [ polyglycols ] - the behavior of 
coagulation differs as compared with a formation agent, or the reasons of playing the role like a 
dispersant can be considered. Since a vinyl-pyrrolidone system polymer can make this vinyl- 
pyrrolidone system polymer contain in the hollow fiber film efficiently also with a small addition 
even if it carries out in any, it is advantageous in respect of content ratio adjustment of a cost side 
or a vinyl-pyrrolidone system polymer. Moreover, since the addition of a vinyl-pyrrolidone 
system polymer can be lessened, it is easy to hold down undiluted solution viscosity to the range 
where spinning is stable. 

[0024] Although the polyglycols added in the undiluted solution to the 4th are not removed 
completely but an amount remains in the film a little, the inclination for anti-thrombus nature to 
be reinforced by making polyglycols and a vinyl-pyrrolidone system polymer live together in the 
film is accepted. 

[0025] Thus, there are many advantageous points by using polyglycols. Although the addition of 
the polyglycols to the inside of an undiluted solution changes in this invention with classes of the 



weight average molecular weight of polyglycols, polysulfone system polymer concentration, or 
solvent in order to demonstrate above-mentioned effectiveness effectively, it is 50-300 to a 
polysulfone system polymer. Weight %, usual 100-200 It is desirable to do weight % addition of. 
[0026] A vinyl-pyrrolidone system polymer remains mainly on the polysulfone system hollow 
fiber film, a hydrophilic property is made to give the hydrophobic polysulfone system hollow 
fiber film, and the polymer of at least 10,000 is used for a polymer with larger weight average 
molecular weight than polyglycols, and usual weight average molecular weight. As this vinyl- 
pyrrolidone system polymer, a polyvinyl pyrrolidone, vinyl pyrrolidone and a vinyl acetate 
copolymer, a vinyl-pyrrolidone vinyl alcohol copolymer, a vinyl-pyrrolidone styrene copolymer, 
vinyl-pyrrolidone dimethylaminoethyl methacrylate copolymers, etc. £ind these denaturation 
polymers are mentioned. 

[0027] Although it is necessary to make the amount which demonstrates hydrophilic 
effectiveness remain in the film, if a vinyl-pyrrolidone system polymer is added in large 
quantities in an undiluted solution, the viscosity of an undiluted solution increases rapidly, 
manufacture of the hollow fiber film will become difficult, and a vinyl-pyrrolidone system 
polymer will require time amount for the extract of an excessive vinyl-pyrrolidone system 
polymer, and it will be easy to become inadequate washing it. If the hollow fiber film is 
furthermore dried, the migration by the side of the outside surface of the hollow fiber film of a 
vinyl-pyrrolidone system polymer becomes remarkable, and conglutination of hollow fibers will 
occur and it will become a failure at the time of handling and modularization of the hollow fiber 
film. If the addition of a vinyl-pyrrolidone system polymer furthermore increases, the content 
weight ratio in the hollow fiber film will increase, and physical and the water permeability ability 
accompanying [ while chemical property is spoiled ] the swelling of a vinyl-pyrrolidone system 
polymer, or dialysis performance degradation, such as the mechanical strength and thermal 
resistance which a polysulfone system polymer has, £ind chemiczil resistzince, will be caused. 
[0028] Therefore, it is not necessarily desirable to add a vinyl-pjorolidone system polymer in 
large quantities in an undiluted solution. The minimum amount of the addition of the vinyl- 
pyrrolidone system polymer to the inside of an undiluted solution which gives a hydrophilic 
property to the polysulfone system hollow fiber film is desirable. The addition of a vinyl- 
pyrrolidone system polymer is usually added five to 15% of the weight two to 30% of the weight 
to a polysulfone system polymer. 

[0029] A solvent dissolves all of a polysulfone system polymer, polyglycols, and a vinyl- 
pjoTolidone system polymer, and although the solvent of varieties, such as dimethylformamide, 
dimethylacetamide, a N-methyl-2-pyrrolidone, dimethyl sulfoxide, a sulfolane, and dioxane, or 
the solvent which consists of the two or more above-mentioned kinds of mixed liquor is used, 
especially dimethylformamide and dimethylacetamide are used preferably. 
[0030] An undiluted solution with various descriptions can be obtained with the combination of 
the above-mentioned presentation. For exzimple, if the addition of polyglycols is made [ many ], 
using a soluble low solvent, the undiluted solution which carries out phase separation of beyond 
specific temperature or below specific temperature will be obtained. If spinning is carried out 
near phase separation temperature using this undiluted solution, the hollow fiber film which has 
a comparatively porous hole suitable for precision filtration etc. can be manufactured. On the 
contrary, using a soluble good solvent, if the addition of polyglycols is lessened, the precise film 
which became the shape of comparatively stable Hara acidity or alkalinity, and fitted an 
ultrafiltration, dialysis, etc. can be manufactured. 

[0031] The polysulfone system hollow fiber film is obtained using the undiluted solution which 



consists of the above system. Film production actuation can use a well-known dryness-and- 
moisture type method, and the above-mentioned undiluted solution and internal coagulation 
liquid which were kept warm by fixed temperature are breathed out by coincidence from the 
annular nozzle of double tubing structure, and it is introduced into a coagulation bath. By the 
dryness-and-moisture type method, before being immersed in a coagulation bath from the nozzle 
regurgitation, the inside of a gas (generally inside of air) is passed, the mileage in mind on the 
regurgitation side of a nozzle, and the front face of a coagulation bath (henceforth dry zone 
length) - usually — l-50cm is especially desirable 0.1-lOOcm. if shorter than 0.1cm, it is choppy, 
and it will come out and few [ a coagulation bath ] things which a nozzle contacts and does to a 
coagulation bath for dryness-and-moisture type spinning will become difficult. Again If 100cm 
is exceeded, in multi-hole spinning, conglutination of the hollow fibers by yarn shake will occur. 
If the inside of a dry zone is made to humidify, microfacies separation and coagulation [****] 
will be promoted by the moisture in air, and the hollow fiber film equipped with the outside- 
surface layer which has the fine hole of a majority of big apertures can be obtained easily. Dry 
zone length this effectiveness Even if very short, it accepts as 0.1cm, and the hollow fiber film 
which has completely different outside-surface layer structure from the wet method directly 
immersed in a coagulation bath is obtained. 

[0032] The configuration of the micropore of the outside-surface layer in the film can also be 
changed by furthermore changing the ratio (henceforth a nozzle draft) of the degree of ****** to 
the linear velocity in the nozzle delivery of an undiluted solution, if a nozzle draft is enlarged ~ 
the micropore of the shape of a long and slender slit ~ becoming — easy ~ reverse ~ smdl ~ 
rubbing — it is easy to become comparatively circular micropore. However, since mzinufacture 
will become unstable if a nozzle draft is enlarged extremely and it is made small, a nozzle draft 
is usually set as the range of 2-5. 

[0033] Moreover, in this invention, in order to rdse the weight ratio of the vinyl-pyrrolidone 
system polymer which exists in the compact layer of a hollow fiber film internal surface, the 
internal coagulation liquid containing a vinyl-pyrrolidone system polymer is used. Although the 
vinyl-pyrrolidone system polymer used for internal coagulation liquid does not necessarily need 
to be the same as that of what was added to the undiluted solution and that from which the class 
differs or molecular weight differs may be used, the weight ratio which exists in an internal- 
surface compact layer may not improve, so that it becomes easy to be spread and the interior of 
the film is expected at the time of coagulation, if a polymer with small weight average molecular 
weight is used. Although a polymer with smdl weight average molecular weight can also be 
used by the film with precise permeable membrane etc., since the way which generally uses the 
thing of the with a weight average molecular weight of 100,000 or more amount of 
macromolecules can increase only the weight ratio which exists in an internal- surface compact 
layer side efficiently with a small addition, it is desirable. 

[0034] The system which added the vinyl-pyrrolidone system polymer to polysulfone system 
polymers, such as water, alcohols, and glycols, into independent [ of a non-solvent or a poor 
solvent ] or two or more kinds of mixed liquor as internal coagulation liquid is used. 
Furthermore, since a coagulation rate will change and it will be useful to aperture control if a 
solvent is added to these, it is suitable. Especially when adding a solvent, it is desirable to make a 
solvent weight ratio 30 - 80% 10 to 90%. 10% or less, there is little effectiveness of a solvent, 
and at 90% or more, since a coagulation rate becomes very slow, spinning becomes difficult. 
Moreover, when the mineral salt of a lithium chloride, a zinc chloride, a sodium nitrate, etc. is 
added, there are desirable cases ~ surface hole density increases. The vinyl-pyrrolidone system 



polymer added in internal coagulation liquid is usual. 0.1 - 4 % of the weight is desirable. 0.1 or 
less % of the weight of the effectiveness of the increment in a weight ratio of the vinyl- 
pyrrolidone system polymer which exists in an internal-surface compact layer is insufficient, and 
it takes [ washing of an excessive vinyl-pyrrolidone system polymer ] time amount and is not 
economical if 4 % of the weight is exceeded. Moreover, there is a possibility that the weight ratio 
of the vinyl-pyrrolidone system polymer which exists in an internal- surface compact layer may 
become superfluous, and problems, such as penetrable ability £ind didysis performance 
degradation, may occur. Therefore, it is necessary to choose about an addition, taking the class of 
vinyl-pyrrolidone system polymer, weight average molecular weight, the vinyl-pyrrolidone 
system poljmier content in an undiluted solution, etc. into consideration. However, a vinyl- 
pyrrolidone system polymer needs to use the solution dissolved completely, and internal 
coagulation liquid must set it as the presentation and concentration which fulfill this condition. 
[0035] If it is the independence of the non-solvent of polysulfone system polymers, such as 
water, alcohols, and glycols, or a poor solvent or two or more kinds of mixed liquor, and the 
solution that has an operation of the poor solvent of a polysulfone system polymer or a non- 
solvent, and has a polar solvent, polyglycols and a vinyl-pyrrolidone system polymer, and 
compatibility although the mixed liquor of these and a solvent is used further, there will be 
especially no limit in coagulation liquid. 

[0036] Subsequently as for the hollow fiber film solidified by the coagulation bath, extract 
removal of a solvent, polyglycols, and the vinyl-pyrrolidone system polymer is carried out by 
rinsing or warm water washing of 40-70 degrees C or less. Under the present circumstances, 
although, as for polyglycols, most is extracted and, as for a vinyl-pyrrolidone system polymer, a 
part for a surplus is extracted, neither is extracted completely but it remains in the film. It is 
guessed because it is incorporated and fixed in the film in the case of coagulation as a reason 
polyglycols £ind a vinyl-pyrrolidone system polymer remdn in the hollow fiber film. 
[0037] Next, depending on the case, hot water processing of 80 degrees C or more is performed, 
stability [ as opposed to / if hot water processing is perfoiTned beforehand, the washing 
effectiveness of a solvent, polyglycols, and a vinyl-pyrrolidone system polymer will improve 
upwards, and / heat ] — improving — for example, ~ Since contraction of the hollow fiber film 
etc. can be prevented when high-pressure-steam sterilization of 100 degrees C or more is 
performed, it is effective. 

[0038] In this invention, the hollow fiber film is further processed after the above-mentioned 
process with the solution which has a poor solvent operation to a polysulfone system polymer, 
and extract removal of the vinyl-pyrrolidone system polymer of the whole film, especially the 
surplus by the side of an outside surface is performed. Although the solvent which has a poor 
solvent operation does not carry out the dissolution to a polysulfone system polymer, it has a 
certain operation of swelling etc., it says what dissolves a vinyl-pyrrolidone system poljoner, and 
is alcohols, ethylene glycol, propylene glycol, a glycerol, £ind weight average molecular weight. 
Independent [ of 600 or less polyethylene glycol ], mixed liquor, or 1% of the weight or more of 
those water solutions can be illustrated. Moreover, although there are the approach of carrying 
out extract processing [ after solidifying and washing the hollow fiber film ] and the approach of 
carrying out extract processing for every module after drying the film and producing a module in 
an art For example, as there is no problem of conglutination not much, and the latter approach is 
used using the former approach when more efficient the modularization back when drying the 
film, and conglutination of hollow fiber film occurs and it can become a failure at the time of a 
modularization It can choose in consideration of manufacture conditions, process permeability, 



manufacture effectiveness, cost, etc. Moreover, processing in great numbers is also possible. 
This processing improves manufacture stability, and since it aims at adjusting the content and 
distribution condition of a vinyl-pyrrolidone system polymer in the condition of having been 
suitable for blood processing, further, it is necessary to set up a processing liquid presentation 
and the processing time enough in consideration of this point. 

[0039] If rinsing, heat rinsing processing, processing with the solution which has a poor solvent 
operation, etc. are performed, in order to can y out extract removal of excessive polyglycols and 
an excessive vinyl-pyrrolidone system polymer, to be incorporated in the hollow fiber film and 
to fix and carry out injury survival, these are hardly eluted at the time of use. 
[0040] The hollow fiber film of this invention is wavelength in 10mm of layer length as an 
ultraviolet absorption spectrum, when the approach indicate by the eluting material test (this is 
call artificial kidney acknowledgement criteria for short below) of the permeable membrane of 
"the quality of a dialyzer and the examining method" which were showed in dialysis mold 
hemodialysis apparatus acknowledgement criteria estimates an effluent. 220-350nm The 
absorbance which can be set It is 0. 1 or less and artificial kidney acknowledgement criteria are 
pass also in the condition as it is. Thus, the hollow fiber film of this invention stimcture-of-cross- 
linkage-izes a vinyl-pyrrolidone system polymer with the means by which heat treatment, alkali 
heat-treatment, gamma ray processing, etc. are conventionally well-known, and even if it does 
not perform specially processing which insolubilizes to water, it can use it for a blood processor, 
especially a dialysis mold artificial kidney. 

[0041] The hollow fiber film which finished these processings is wound around a frame etc., and 
is dried. The dry hollow fiber film is bundled, it is fixed to housing by thermosetting polymer, 
such as polyurethane, and the modularization of the both ends is carried out. After sterilization 
processing is carried out by well-known approaches, such as EOG sterilization and autoclave 
sterilization, hemodizilysis, hemofiltration, hemoconcentration, etc. are presented with this 
module as processors, such as body fluid. 

[0042] By the above-mentioned manufacture approach, a vinyl-pyrrolidone system polymer is 
contained one to 8% of the weight at least 1% of the weight for polyglycols. The weight ratio of 
a polysulfone system polymer and a vinyl-pyrrolidone system polymer which exists in the 
internal- surface compact layer of the hollow fiber film £ind by 90:10-60:40 And it is even if there 
are few weight ratios of the vinyl-pyrrolidone system polymer to which the weight ratio of the 
vinyl-pyrrolidone system polymer which exists in the internal-surface compact layer of the 
hollow fiber film exists in an outside-surface layer. The polysulfone system hollow fiber film 
suitable for especially blood processing which is 1.1 times can be obtained. 
[0043] The weight ratio of the polyglycols which exist in the above-mentioned hollow fiber film, 
and the weight ratio of a vinyl-pyrrolidone system polymer are deteraiined by NMR, and the 
weight ratio of the vinyl-pyrrolidone system polymer which exists in the internal- surface 
compact layer and outside-surface layer of the hollow fiber film is determined by X-ray 
photoelectron spectroscopy (ESCA). Moreover, the module after circulate blood be disassemble 
as the easy evaluation approach of judge the quality of the anti-thrombus nature of the hollow 
fiber film, and there be the approach of measure the increment in the concentration of the 
fibrinopeptide A generate when the fibrinogen which be a culmination serve as a fibrin with the 
approach of count the number of the hollow fiber film blockade by the thrombus, the increment 
in the concentration of beta TOROMBO globulin which be a stripping factor by platelet damage, 
or the activity of a blood coagulation system. 

[0044] For the following reasons, the polysulfone system hollow fiber film of this invention 



needs to contain both polyglycols and a vinyl-pyrrolidone system pol3mier. Namely, in the 
internal- surface compact layer, the hollow fiber film contains a vinyl-pyrrolidone system 
polymer so that the weight ratio of a vinyl-pyiTolidone system polymer and a polysulfone system 
polymer may become 15/85. And the polysulfone system hollow fiber film which carried out 
spinning so that the content ratio of polyglycols might become 2 % of the weight (A), Although a 
vinyl-pyrrolidone system polymer is included by the weight ratio in the same internal- surface 
compact layer as this hollow fiber film (A) A film surface product using the hollow fiber film 
(B) which does not contain polyglycols, respectively After assembling the module for artificial 
kidneys of 2 1.7m, it applied to the same chronic -renal-failure patient's therapy. If the number of 
the hollow fiber which disassembled the module after use and was blockaded by blood 
coagulation is counted and the rate of lock out is compared Although the rate of lock out is only 
5% in the artificial kidney (A) using the hollow fiber film containing polyglycols By the artificial 
kidney (B) using the hollow fiber film which does not contdn polyglycols, the rate of lock out 
became 65%, and it was shown that it is very effective in the polysulfone system hollow fiber 
film to make a vinyl-pyrrolidone system polymer and polyglycols live together to anti-thrombus 
nature. 

[0045] Furthermore, at least 1% of the weight of polyglycols need to exist in the polysulfone 
system hollow fiber film of this invention. At less than 1 % of the weight, a problem is in anti- 
thrombus nature and it cannot apply to blood processing. 

[0046] Next, it requires that the weight ratios of a polysulfone system polymer and a vinyl- 
pyrrolidone system polymer which exist in the intemzil-surface compact layer of the polysulfone 
system hollow fiber film are 90:10-60:40. nzimely, the polysulfone system hollow fiber film 
which boiled, changed and manufactured various the above-mentioned ratios -- using - effective 
film surface area The mini module of 500 cm2 was created and blood fresh to these was 
circulated. The concentration of beta TOROMBO globulin in the blood which passes a mini 
module, and fibrinopeptide A was contrasted with those concentration (blank) of only the blood 
circuits which circulate blood. About the hollow fiber film which comes to contain at least 1% of 
the weight of polyglycols If the weight ratio of a vinyl-pyiTolidone system polymer and a 
polysulfone system polymer which exists in an internal-surface compact layer is 10/90 at least 
The concentration of beta TOROMBO globulin £ind fibrinopeptide A is blank concentration, 
respectively. It reaches 110% or less. As opposed to being 120% or less and excelling in anti- 
thrombus nature The concentration of the matter which will serve as these indexes if the weight 
ratio of the above-mentioned vinyl-pyrrolidone system polymer and a polysulfone system 
polymer is less than 10/90 is blank concentration, respectively. It reaches 350%. It also becomes 
400% and is inferior to anti-thrombus nature. The mini module after blood circulation was 
disassembled, when the number of the hollow fiber film blockaded by the thrombus was counted, 
and the weight ratio of a vinyl-pyrrolidone system polymer and a polysulfone system polymer 
was 10/90 at least, about sever£il% of hollow fiber film blockaded £ind carried out, and lock out 
of 50% or more of hollow fiber film was observed for the above-mentioned weight ratio less than 
by 10/90 to that of **. On the other hand, if the weight ratio of a vinyl-pyrrolidone system 
polymer and a polysulfone system polymer is size from 40/60, the concentration of beta 
TOROMBO globulin and fibrinopeptide A is blank concentration. Although it is 105% - 110% 
and anti-thrombus nature is maintained, permeable ability becomes small by the swelling of a 
hydrophilic polymer. When the hollow fiber film contains at least 1% of the weight of 
polyglycols, in order to have the outstanding anti-thrombus nature from these points It is 
necessary to make into 10/90 at least the weight ratio of a vinyl-pyrrolidone system poljmier and 



polysulfone system polymer ** which exists in the compact layer of the hollow fiber film 
internal surface which blood contacts. In order to maintain pemieable ability and the 
transparency engine performance of the inside molecular- weight matter, it is necessary to hold 
down the weight ratio of a vinyl-pyrrolidone system polymer and a polysulfone system polymer 
which exists in the compact layer of an internal surface to 40/60 or less. 

[0047] Moreover, weight ratio of the vinyl-pyrrolidone system polymer to which the weight ratio 
of the vinyl-pyrrolidone system polymer which exists in a membranous internal-surface compact 
layer exists in an outside- surface layer in the hollow fiber film of this invention They are 1.1 or 
more times, thus, if a vinyl-pyrrolidone system polymer is made to exist in a hollow fiber film 
internal- surface compact layer so much, compared with the conventional hollow fiber film with 
the same weight ratio of the vinyl-pyrrolidone system polymer which exists in the inside-and- 
outside surface layer of the hollow fiber film, water permeability can boil more than twice and 
penetrable ability markedly, and the permeability of 3 or more times and an inulin can raise 
them. Moreover, it has the high dialysis engine performance until the hollow fiber film of this 
invention has the sharp (5% or less of permeability) fractionation nature which albumin hardly 
penetrates and results not only in low-molecular- weight matter, such as a urea, but in the beta 2- 
microglobulin which is low-molecular-weight protein. The reason the transparency engine 
performance and whose dialysis engine peifoiTnance improve is because the direction made to 
exist in an internal-surface layer so much can make small transparency resistance by the swelling 
of a vinyl-pyrrolidone system polymer since it can lessen the content of the vinyl-pyrrolidone 
system polymer of the whole film rather than making homogeneity contain a vinyl-pyrrolidone 
system pol3™er comparatively on the whole film, in addition, weight ratio of the vinyl- 
pyrrolidone system polymer to which the weight ratio of the vinyl-pyrrolidone system polymer 
which exists in a membranous internal- surface compact layer exists in an outside- surface layer 
from the effect which it has on the zinti- thrombus nature of the hollow fiber film 1.5 or more 
times ~ especially ~ It is desirable that they are 2.0 or more times. 

[0048] Furthermore, the vinyl-pyrrolidone system polymer contained on the whole hollow fiber 
film usually has 2 - 5 % of the weight desirable in order to have a hydrophilic property, the 
outstanding permeable ability, and the transparency engine performance of the matter one to 8% 
of the weight. If the hydrophilic property of less than 1 % of the weight is insufficient and 8 % of 
the weight is exceeded, the penetrable ability and dialysis performance degradation 
accompanying swelling of a vinyl-pyrrolidone system polymer will happen, and physical or 
chemical property, such as the mechzinicEil strength £ind thermzil resistzince which a polysulfone 
system polymer has further, and chemical resistance, are lost. 

[0049] the hollow fiber film of this invention - the bore - 50-500 mum and thickness - 5-250 
mum it is . A bore is 50 micrometers. In the following, pressure loss is large and it is 500. mum 
If it exceeds, a module becomes large too much and handling is inconvenient. Moreover, 
thickness is 5 micrometers. In the following, spinning is difficult, and it is easy to generate leak, 
and is 250. mum If it exceeds, water permeability and dialytic will fall remarkably, and also a 
module becomes large and is uneconomical. 

[0050] In the outside- surface layer of the hollow fiber film, it is 0.05-1 micrometer. Many fine 
holes exist and it is the slit width of 0.001-0.05 micrometers in an internal- surface compact layer. 
It has many slit-like fine holes. Moreover, cross-section stmcture is thickness to an internal- 
surface side. 0.1-3 micrometers It has the compact layer which separates the matter substantially, 
an aperture is gradually expanded toward a film cross-section center section, and a center section 
is 1-5 micrometers of average apertures. A network structure and outside-surface side is an 



average aperture. 0.1-0.5 mum It is the unsymmetrical membrane structure which consisted of 
network structure. 

[0051] By the hollow fiber film which has a compact layer a hole is not accepted to be to an 
outside surface Although filtration velocity is small, the penetrable ability of the low-molecular- 
weight protein which is the quality of a removal object, and the penetrable ability of the inside 
molecular weight matter of the 1000 to number of molecular weight 10,000 neighborhood also 
become low and the dialysis engine performance of low-molecular- weight matter, such as a urea, 
also falls remarkably while filtration velocity becomes slow when it uses especially for blood 
processing Since the polysulfone system hollow fiber film of this invention has the network 
structure more precise than a center section to a compact layer and an outside surface in the 
internal surface, it excels in a mechanical strength, and it is hard to generate leak and it can hold 
the outstanding solute permeability. 
[0052] 

[Example] Although an example explains this invention still more concretely below, thereby, this 
invention is not limited at all. in addition, water peraieability - the internal pressure mold lab 
module of 15cm of effective length — creating — 25 degrees C and a connoisseur - water 
pressure The amount of the water which penetrated 0.5kg/cm of hollow fiber film in fixed time 
amount on condition that 2 was measured and computed. 

[0053] moreover, each weight ratio of the polyglycols which exist in the hollow fiber film, and a 
vinyl-pyrrolidone system polymer - nuclear magnetic resonance analysis (NMR) - it measured 
by law. moreover, the weight ratio of the vinyl-pyrrolidone system polymer which exists in the 
internal- surface compact layer or outside-suiface layer of the hollow fiber film ~ X-ray 
photoelectron spectroscopy (ESCA) - it asked as follows by law. That is, it asked for the rate of 
an abundance ratio of the sulfur (S) of a polysulfone system polymer, and the nitrogen (N) of a 
vinyl-pyrrolidone system polymer, this rate of an abundzince ratio of S £ind N was converted into 
the weight (Wps) of a polysulfone system polymer, £ind the weight (Wvp) of a vinyl-pyrrolidone 
system polymer, respectively, and the weight ratio (R %) of the vinyl-pyrrolidone system 
polymer which exists in an intemal- surface compact layer or an outside- surface layer was 
computed by the degree type (1). 
R(%) =Wvp/(Wps-i-Wvp) X 100 ... (1) 

[0054] Moreover, the ratio (P) of the weight ratio (Rin) of the vinyl-pyrrolidone system polymer 
which exists in the internal- surface compact layer of the hollow fiber film, and the weight ratio 
(Rout) of the vinyl-pyrrolidone system polymer which exists in an outside-surface layer was 
computed by the degree type (2). 
P=Rin/Rout ... (2) 

[0055] 17 % of the weight (it is called "PS" for short the Amoco Corp. make, YUDERU P1700, 
and the following) of example 1 polysulfones. Polyethylene glycol (the Sanyo Chemical 
Industries, Ltd. make, PEG 600, weight average molecular weight it is cdled "PEG" for short 
600 and the following) 12.75 % of the weight, polyvinyl-pyrrolidone (product [ made from GAP 
], K-90, weight average molecular weight it is called "PVP" for short 1,200,000 and the 
following) 2.55%, and dimethylacetamide (it is hereafter called "DMA" for short) 67.7% — 
mixing - heating stirring — carrying out — homogeneity - the transparent undiluted solution was 
prepared. Outer diameter after it puts this undiluted solution for 16 hours and it carries out 
degassing at 45 degrees C It extruded from 0.5mm and an annular nozzle with a bore of 0.25mm 
in the solution which consists of 40 % of the weight of DMA, 0.5 % of the weight of PVP, and 
59.5 % of the weight of water as intemal coagulation liquid, and the air adjusted to discharge. 



80% of relative humidity, and 50 degrees C at 50 degrees C at coincidence. It led to underwater [ 
50-degree C ], and made it solidify at the rate of 12 m/min after air transit of 10cm of dry zone 
length. Nozzle draft at this time It was 3.2. Subsequently, after performing immersion processing 
for 5 minutes into 60-degree C warm water washing and 90 degrees C hot water processing, and 
a 90-degree C 6-% of the weight glycerol water solution, it rolls round in a frame, and it dries, 
and is an outer diameter. 280 micrometers Bore 200 micrometers The hollow fiber film was 
obtained. Permeable ability of the obtained hollow fiber film PVP and PEG are each in 200 Vml 
and hr- (kg/cm2) and the film. The weight ratio of PVP and PS which that of exists and exists in 
an internal- surface compact layer 5.5% of the weight is the ratio of the weight ratio of PVP 
which exists in 23/77, and the weight ratio and outside- surface layer of PVP in an internal- 
surface compact layer. It was 2.0. [ 2.0 ] Moreover, when artificial-kidney acknowledgement 
criteria estimated the effluent, it is wavelength in 10mm of layer length. In a 220nm ultraviolet 
absorption spectrum The absorbance of 0.051 was shown and this hollow fiber film passed the 
above-mentioned criteria. 

[0056] It is an effective film surface product in 9700 bundles about this hollow fiber film. The 
module for artificial kidneys of 2 was assembled 1 .7m, and ethylene oxide gas sterilization, 
autoclave sterilization, and gamma ray sterility were respectively given to this module. Although 
there was almost no residual blood by hollow fiber lock out what performed ethylene oxide gas 
sterilization and autoclave sterilization when the module [ finishing / these sterilization ] was 
applied to the respectively same chronic-renal-failure patient and the residual blood condition 
(based on hollow fiber lock out) was compared, it was clearly much what gave gamma ray 
sterility. In addition, when the above-mentioned hollow fiber film was dissolved in chloroform, it 
saw, although gamma-ray-sterility processing was performed, and the insoluble solution 
component existed. It is thought that PVP structure-of-cross-linkage-ized this insoluble solution 
component, thereby, there is much residud blood £ind that to which zinti-thrombus nature fell is 
presumed. 

[0057] 17 % of the weight of 2PS examples, 20.4 % of the weight of PEG(s), and PVP1.7 
Weight % and 60.9 % of the weight of DMA were mixed, heating stirring was carried out, and 
the uniform transparent undiluted solution was prepared. Outer diameter after it puts this 
undiluted solution for 16 hours and it carries out degassing at 45 degrees C 0.5mm, bore 0.25mm 
It extrudes in the air adjusted to discharge, 50 degrees C and 80% of relative humidity at 50 
degrees C from the annular nozzle with the internal coagulation liquid which consists of 40 % of 
the weight of DMA, 0.3 % of the weight of PVP, £ind 59.7 % of the weight of water, and they are 
after air transit of 10cm of dry zone length, and 12 m/min. It led to underwater [ 50-degree C ], 
and made it solidify at a rate. Nozzle draft at this time It was 3.2. Subsequently, after being 
immersed for 5 minutes into 60-degree C warm water washing and 90 degrees C hot water 
processing, and a 90-degree C 6-% of the weight GURISENRIN water solution, it winds around 
a frzime, £ind it dries, £ind is an outer dizimeter. 280 micrometers Bore 200 micrometers The 
hollow fiber film was obtained. In addition, this hollow fiber film has no conglutination yarn 
after desiccation, and it was able to manufacture to stability. 

[0058] This film is 10000 shown in drawing 1 . In the outside-suiface layer of a twice as many 
scanning electron microscope photograph (it is called a SEM photograph for short below) as this 
to the hollow fiber film, it is 0.05-1 micrometer. It was checked that much micropores exist. 
Moreover, 10000 shown in drawing 2 In the internal-surface compact layer of a twice as many 
SEM photograph as this to the hollow fiber film, it is width of face of 0.001-0.03 micrometers. It 
was checked that much slit-like micropores exist. 10000 which shows the cross section by the 



side of the SEM photograph in which the cross section of the 1500 times as many hollow fiber 
film shown in drawing 3 as this is shown, and the outside surface shown in drawing 4 A twice as 
many SEM photograph as this, 10000 which shows the cross section of the center section shown 
in drawing 5 10000 which shows the cross section by the side of the internal surface shown in 
twice as many a SEM photograph and drawing 6 as this From a twice as many SEM photograph 
as this Thickness to an internal- surface side 0.2-1 micrometer A compact layer is formed and an 
aperture is gradually expanded toward the center section of the film cross section. A 
membranous center section is 1-3 micrometers. Network structure side and outside- surface side 
0.1-0.3 mum It was checked that it is the film of the unsymmetrical structure which consisted of 
layers which consist of precise network stmcture. Permeable ability of the obtained hollow fiber 
film PVP and PEG are each in 300 l/m2 and hr- (kg/cm2) and the film. The weight ratio of PVP 
and PS which those of exists and exists in an internal-surface compact layer 3.5% of the weight 
is the ratio of the weight ratio of PVP which exists in 23/77 and an internal- surface compact 
layer, and the weight ratio of PVP which exists in an outside-surface layer. It was 2. 1 . [ 2.2 ] 
[0059] 17 % of the weight of 3PS examples, 34.0 % of the weight of PEG(s), 0.4 % of the weight 
of PVP, and DMA 48.6 Mixed heating stining of the weight % was carried out, and the uniform 
transparent film production undiluted solution was prepared. Outer diameter after it puts this film 
production undiluted solution for 16 hours and it carries out degassing at 45 degrees C It 
extruded from 0.5mm and an annular nozzle with a bore of 0.25mm in the air adjusted to 
discharge, 50 degrees C, and 80% of relative humidity at 50 degrees C with the internal 
coagulation liquid which consists of 40 % of the weight of DMA, 1 .5 % of the weight (the 
product made from GAP, K-120, and weight average molecular weight 250 10,000) of polyvinyl 
pyrrolidones, and 58.5 % of the weight of water. After air transit of 10cm of dry zone length, and 
12 m/min It led to underwater [ 50-degree C ], and made it solidify at a rate. Nozzle draft at this 
time It was 3.2. Subsequently, zifter being immersed for 5 minutes into 60-degree C warm water 
washing and 90 degrees C hot water processing, £ind a 90-degree C 5-% of the weight 
GURISENRIN water solution, it winds around a frame and dries, and it is an outer diameter. 280 
micrometers Bore 200 micrometers The hollow fiber film was obtained. Permeable ability of the 
obtained hollow fiber film PVP and PEG are each in 400 l/m2 and hr- (kg/cm2) and the film. 
The ratio of the weight ratio of PVP to which the weight ratio of PVP and PS which that of exists 
and exists in an internal-surface compact layer 2.8% of the weight exists in 32/68 and an 
internal- surface compact layer, and the weight ratio of PVP which exists in an outside-surface 
layer was 16.5. [ 2.2 ] In addition, this hollow fiber film has no conglutination yam after 
desiccation, and it was able to manufacture to stability. 

[0060] 17 % of the weight of 4PS examples, 20.4 % of the weight of PEG(s), 1.7 % of the weight 
(it is called "PVP/VA" for short the product made from GAP, S630, and the following) of vinyl 
pyrrolidone and vinyl acetate copolymers, and 60.9 % of the weight of DMA ~ mixed heating 
stining ~ CEirrying out ~ homogeneity ~ the trzinsparent undiluted solution was prepared. Outer 
diameter after putting for 16 hours and carrying out degassing at 45 degrees C It extruded from 
0.5mm and an annular nozzle with a bore of 0.25mm in the air adjusted to discharge, 50 degrees 
C, and 80% of relative humidity at 50 degrees C with the internal coagulation liquid which 
consists of 40 % of the weight of DMA, 0.5 % of the weight of PVP/VA, and 59.5 % of the 
weight of water. After air transit of 10cm of dry zone length, and 12 m/min It led to underwater [ 
50-degree C ], and made it solidify at a rate. Nozzle draft at this time It was 3.2. Subsequently, 
after being immersed for 5 minutes into 60-degree C warm water washing and 90 degrees C hot 
water processing, and a 30-degree C 10-% of the weight ethanol water solution, it winds around 



a frame, and it dries, and is an outer diameter. 280 micrometers Bore The 200-micrometer 
hollow fiber film was obtained. Permeable ability of the obtained hollow fiber film 480 l/m2 and 
hr- (kg/cm2), PVP/VA and PEG are each in the film. 2.1 % of the weight exists 3.2% of the 
weight. The weight ratio of PVP/VA and PS which exists in an internal- surface compact layer is 
the ratio of the weight ratio of PVP/VA which exists in 21/79 and an internal-surface compact 
layer, and the weight ratio of PVP/VA which exists in an outside-surface layer. It was 1.7. In 
addition, this hollow fiber film has no conglutination yam after desiccation, and it was able to 
manufacture to stability. 

[0061] Mixed heating stirring of 17 % of the weight of 5PS examples, 10.2 % of the weight of 
PEG(s), 1.7 % of the weight of PVP, and the 71.1 % of the weight of the DMA was carried out, 
and the uniform transparent undiluted solution was prepared. Outer diameter after putting for 16 
hours and carrying out degassing at 45 degrees C It extruded from 0.5mm and an annular nozzle 
with a bore of 0.25mm in the air adjusted to discharge, 50 degrees C, and 80% of relative 
humidity at 50 degrees C with the internal coagulation liquid which consists of 40 % of the 
weight of DMA, 0.5 % of the weight of PVP, and 59.5 % of the weight of water. It led to 
underwater [ 50-degree C ], and made it solidify at the rate of 12 m/min after air transit of 10cm 
of dry zone length. Nozzle draft at this time It was 3.2. Subsequently, after being immersed for 
10 minutes into 60-degree C wann water washing and 90 degrees C hot water processing, and a 
80-degree C 8-% of the weight glycerol water solution, it winds around a frame, and it dries, and 
is an outer diameter. 280 micrometers Bore The 200-micrometer hollow fiber film was obtained. 
Permeable ability of the obtained hollow fiber film PVP and PEG are each in 260 l/m2 and hr- 
(kg/cm2) and the film. The weight ratio of PVP and PS which that of exists and exists in an 
internal- surface compact layer 2.8% of the weight is the ratio of the weight ratio of PVP which 
exists in 15/85 and an internal-surface compact layer, and the weight ratio of PVP which exists 
in an outside-surface layer. It was 1.9. [ 1.9 ] In addition, this hollow fiber film has no 
conglutination yam after desiccation, £ind it was able to manufacture to stability. 
[0062] Mixed heating stirring of 17 % of the weight of IPS examples of a comparison, 34.0 % of 
the weight of PEG(s), and the 49.0 % of the weight of the DMA was carried out, and the uniform 
transparent undiluted solution was prepared. Outer diameter after putting for 16 hours and 
carrying out degassing at 45 degrees C It extmded from 0.5mm and an annular nozzle with a 
bore of 0.25mm in the air adjusted to discharge, 50 degrees C, and 80% of relative humidity at 
50 degrees C with the internal coagulation liquid which consists of 40 % of the weight of DMA, 
and 60 % of the weight of water. After £dr trzinsit of 10cm of dry zone length, £ind 12 m/min It 
led to underwater [ 50-degree C ], and made it solidify at a rate. Nozzle draft at this time It was 
3.2. Subsequently, after performing 60 degrees C warm water washing and 90-degree C hot 
water processing and the mesenteriolum is immersed in the 90-degree C 10 % of the weight 
water solution of glycerols for 15 minutes, it winds around a frame, and it dries, and is an outer 
dizimeter. 280 micrometers, bore 200 micrometers The hollow fiber film was obtained. 
Permeable ability of the obtained hollow fiber film It was 800 l/m2 and hr- (kg/cm2). 
[0063] 17 % of the weight of 2PS examples of a comparison, water 1.0 % of the weight and PVP 
6.0% of the weight, mixed heating stirring of the 76.0 % of the weight of the DMA was carried 
out, and the uniform transparent undiluted solution was prepared. Outer diameter after putting 
for 16 hours and carrying out degassing at 45 degrees C It extruded from 0.5mm and an annular 
nozzle with a bore of 0.25mm in the air adjusted to discharge, 50 degrees C, and 80% of relative 
humidity at 50 degrees C with the internal coagulation liquid which consists of 40 % of the 
weight of DMA, and 60 % of the weight of water. After air transit of 10cm of dry zone length. 



and 12 m/min It led to underwater [ 50-degree C ], and made it solidify at a rate. Nozzle draft at 
this time It was 3.2. Subsequently, after being immersed for 10 minutes into 60-degree C warm 
water washing and 90 degrees C hot water processing, and a 80-degree C 8-% of the weight 
glycerol water solution, it winds around a frame, and it dries, and is an outer diameter. 280 
micrometers Bore The 200-micrometer hollow fiber film was obtained. Permeable ability of the 
obtained hollow fiber film The weight ratio of PVP and PS which 5 % of the weight of PVP 
exists in 80 l/m2 and hr- (kg/cm2) and the film, and exists in an internal- surface compact layer is 
the ratio of the weight ratio of PVP which exists in 16/84 and an internal- surface compact layer, 
and the weight ratio of PVP which exists in an outside-surface layer. It was 0.7. In addition, this 
hollow fiber film had very much conglutination y£im Eifter desiccation, £ind it was not able to 
manufacture it to stability. 

[0064] It extruded using the undiluted solution of example of comparison 3 example 2 in the air 
adjusted to discharge, 50 degrees C, and 80% of relative humidity at 50 degrees C with the 
internal coagulation liquid which consists of 40 % of the weight of DMA, and 60 % of the 
weight of water. After air transit of 10cm of dry zone length, and 12 m/min It led to underwater [ 
50-degree C ], and made it solidify at a rate. Nozzle draft at this time It was 3.2. Subsequently, 
after being immersed for 5 minutes into 60-degree C warai water washing and 90 degrees C hot 
water processing, and a 90-degree C 6-% of the weight glycerol water solution, it winds around a 
frame, and it dries, and is an outer diameter. 280 micrometers Bore The 200-micrometer hollow 
fiber film was obtained. For the permeable ability of the obtained hollow fiber film, PVP and 
PEG are each in 600 l/m2 and hr- (kg/cm2) and the film. Weight ratio of PVP and PS which that 
of exists and exists in an internal-surface compact layer 3.0% of the weight Ratio of the weight 
ratio of PVP which exists in 8/92 and an internal-surface compact layer, and the weight ratio of 
PVP which exists in an outside-surface layer It was 0.8. [ 2.1 ] 

[0065] It winds around a frzime, the hollow fiber film obtdned by the approach of exzimple of 
comparison 4 example 2 is dried, without being immersed into a glycerol water solution, after [ 
60 degrees C ] carrying out warm water washing and performing 90-degree C hot water 
processing, and it is an outer diameter. 280 micrometers Bore 200 micrometers Although the 
hollow fiber film was obtained, there was much conglutination of the hollow fiber film after 
desiccation, and it was not able to mzinufacture to stability. Moreover, permeable ability of the 
obtained hollow fiber film There is a problem practically very as low as 125 l/m2 and hr- 
(kg/cm2). 

[0066] Mixed heating stirring of 17 % of the weight of 6PS examples, 22.0 % of the weight of 
PEG(s), 1 .7 % of the weight of PVP, and the 59.3 % of the weight of the dimethylformamides 
was carried out, and the uniform transparent undiluted solution was prepared. Outer diameter 
after putting for 16 hours and carrying out degassing at 45 degrees C 0.7mm, bore From the 
0.3mm annular nozzle, it extruded at 30 degrees C in discharge, 80% of relative humidity, and 
the £dr adjusted to 50 degrees C with the intemzil coagulation liquid which consists of 59.5 % of 
the weight of dimethylformamides, 0.5 % of the weight of PVP, and 40 % of the weight of water. 
After air transit of 10cm of dry zone length, and 10.5 m/min It led to underwater [ 50-degree C ], 
and made it solidify at a rate. Nozzle draft at this time It was 3.8. Subsequently, 60 degrees C 
warm water washing and 90-degree C hot water processing, and 75 degrees C After being 
immersed for 10 minutes into a 7.5-% of the weight glycerol water solution, it winds around a 
frame, and it dries, and is an outer diameter. 360 micrometers Bore 230 micrometers The hollow 
fiber film was obtained. For the permeable ability of the obtained hollow fiber film, PVP and 
PEG are each in 850 l/m2 and hr- (kg/cm2) and the film. The weight ratio of PVP and PS which 



that of exists and exists in an internal- surface compact layer 2.7% of the weight is the ratio of the 
weight ratio of PVP which exists in 20/80 and an internal-surface compact layer, and the weight 
ratio of PVP which exists in an outside-suiface layer. It was 3.0. [ 1.8 ] In addition, this hollow 
fiber film has no conglutination yam after desiccation, and it was able to manufacture to 
stability. 

[0067] It is an effective film surface product in 9700 bundles about the hollow fiber film 
obtained in example 7 examples 2, 3, and 5 and the examples 1-3 of a comparison. The module 
for artificial kidneys of 2 was assembled 1.7m. These all performed autoclave sterilization in the 
wet condition. UFR (ultrafiltration rate) and the dialysis engine performance were measured 
based on the performance-evaluation criteria of Japanese Society for Artificial Organs using this 
module. Moreover, measurement of the screen multiplier of albumin and an inulin is the 
approach (kidney and dialysis separate volume 27 167 (1989)) shown in high performance 
membrane study group. It carried out. A measurement result is shown in Table 1. From Table 1, 
examples 2, 3, and 5 were excellent in all, such as dialysis engine performance, and, moreover, 
residual blood (based on lock out of a hollow fiber) was excellent in anti-thrombus nature few. 
On the other hand, although the example 1 of a comparison is excellent in all, such as dialysis 
engine performEince, a problem is in zinti-thrombus nature. Moreover, the exsimples 2 £ind 3 of a 
comparison had the low didysis engine performance, £ind there was a problem also in £inti- 
thrombus nature. 
[0068] 

[Table 1] 





C urea. 


C inu. 


S c Alb. 


S c inu. 


UFR 






Cml/min) 


(ml/mi n) 






m 




mm\2 


190 


103 


0. 001 


0. 99 


6.4 


© 




191 


110 


0.001 


0. 99 


9.1 






185 


98 


0. 001 


0. 97 


5.1 


o 


imm 1 


195 


128 


0.002 


0. 99 


17.5 


X 




158 


57 


0. 000 


0. 48 


2.3 


A 


itmm 


192 


89 


0. 000 


0. 95 


12.1 


X 



[0069] 

urea; A urea, an inu. inulin, and Alb; albumin notes 1 unit: — ml / (min, m2, and mmHg) notes 2 
residual blood: - O; - almost — nothing and O; ** **; — many [ a little ] x; — ** [0070] 
[Effect of the Invention] As mentioned above, the polysulfone hollow fiber film of this invention 
Since it has the class of hydrophilic macromolecule which is especially excellent in 
biocompatibility, as a result zinti-thrombus nature, a content, £ind an existence gestalt and has still 
higher water permeability and sharp fractionation nature If body fluid processing is performed 
using the polysulfone system hollow fiber film of this invention, there is no residual blood (based 
on lock out of a hollow fiber) by the effectiveness of the anti-thrombus nature which was 
excellent in hemodialysis, or since it is very few, dialysis treatment can be carried out safely, for 
example. Moreover, in the therapy which filters continuously like continuous hemofiltration 
(CAVH) for a long time, although it is little heparin administration, and there is no lock out of 



the hollow fiber film by the thrombus, it is stabilized for a long time, it can use for a therapy and 
the inside molecular-weight matter is penetrated further, since most albumin which is useful 
protein is not removed, the colloidal osmotic pressure of blood is maintainable. Moreover, the 
viscosity control of an undiluted solution is easy for the manufacture approach of the polysulfone 
system hollow fiber film by this invention, and since the weight ratio of the vinyl-pyrrolidone 
system polymer which exists in the outside- surface layer of the hollow fiber film is low, in the 
production process of the hollow fiber film, it does not have conglutination of hollow fiber film 
and can manufacture the hollow fiber film to stability. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the polysulfone system hollow fiber film 
suitable for the blood processing which made the vinyl-pyrrolidone system polymer exist in the 
compact layer of the internal surface of the polysulfone system hollow fiber film and its 
manufacture approach, especially the hollow fiber film so much, and its manufacture approach. 



PRIOR ART 



[Description of the Pnor Art] In recent years, the ultrafiltration method which is the separation 
technology using a permselectivity demarcation membrane, reverse osmosis, a gas separation 
method, etc. are put in practical use in various kinds of fields, and Kamiichi of the demarcation 
membrane made from the material which fits the various applications respectively is carried out. 
As a materizil of a permselectivity demarcation membrane, polymers, such as a cellulose system, 
a cellulose acetate system, a polyzimide system, a polyacrylonitrile system, a polyvinyl alcohol 
system, a polymethylmethacrylate system, a polysulfone system, and a polyolefine system, are 
used. Since physicochemical qualities, such as thermal resistance, acid resistance, alkali 
resistance, and oxidation resistance, are excellent especially, the polysulfone system polymer 
attracts attention as a material of medical application and an industrial use demarcation 
membrane also especially recently. 

[0003] However, since a polysulfone system polymer is a hydrophobic material, if the 
permselectivity demarcation membrzine made from this is bad £ind water wettability dries it 
compared with the permselectivity demarcation membrane made from the hydrophilic polymer, 
the engine performance will fall. Then, the examination for giving a hydrophilic property to the 
permselectivity demarcation membrane which consists of a polysulfone system polymer, and 
raising water wettability is made, and the permselectivity demarcation membrane which made 
the demarcation membrane which consists of hydrophobic polymers, such as a polysulfone 
system polymer, contain hydrophilic polymers, such as a polyvinyl pyrrolidone, and its process 
are proposed as the one approach. 

[0004] For example, the polysulfone system demarcation membrane which was manufactured by 
carrying out spinning of the undiluted solution which consists of polysulfone, with a molecular 
weight of 100,000 or more polyvinyl pyrrolidones, and those common solvents to JP,2-18695,B 
and which is made to contain a with a molecular weight of 100,000 or more polyvinyl 
pyrrolidone five to 70% of the weight in a demarcation membrane, and has 1 1% or more of 
water-absorption-power force, and its process are indicated. The hollow fiber film for [ which is 



made to contain a hydrophilic poljmier one to 10% of the weight, and has 3 - 10% of water- 
absorption-power force ] blood processing manufactured by carrying out spinning of the 
undiluted solution of hypoviscosity which consists of a hydrophobic polymer, hydrophilic 
polymers, and those common solvents to JP,61-93801,A, and its process are indicated. 
[0005] JP,61-238306,A and 63-97666 — a polysulfone system polymer, a hydrophilic polymer, 
and this polysulfone system polymer — receiving ~ a non-solvent ~ or — a swelling agent ~ the 
manufacture approach of the polysulfone system demarcation membrane using the system which 
added the additive as a film production undiluted solution is indicated. Moreover, the method of 
insolubilizing a hydrophilic polymer is indicated by JP,63-97205,A and 63-97634 by performing 
radiation treatment and/or heat treatment to the polysulfone system demarcation membrane 
manufactured by the above-mentioned approach. In case spinning is furthermore carried out to 
JP,63-99325,A using the above-mentioned film production undiluted solution, the polysulfone 
system hollow fiber which smoothed the internal surface using the infusion which contains a 
water-soluble polymer at least 5% of the weight is indicated. 

[0006] The average aperture obtained by JP,61-238834,A and 63-99325 according to the above- 
mentioned manufacturing method is 500. The polysulfone system porosity film whose amounts 
of water penetration which have the pore more than angstrom and contain a hydrophilic polymer 
three to 30% of the weight ai'e more than 1000 ml/m2 and hr-mmHg is indicated. The 
demarcation membrane which only the compact layer side of the demarcation membrane which 
becomes JP,61-402,A and 62-38205 from the hydrophobic polymer which has unsymmetrical 
structure becomes from the mixture of this hydrophobic polymer and a hydrophilic polymer is 
indicated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, the polysulfone hollow fiber film of this invention 
Since it has the class of hydrophilic macromolecule which is especially excellent in 
biocompatibility, as a result anti-thrombus nature, a content, and an existence gestalt and has still 
higher water permeability and sharp fractionation nature If body fluid processing is performed 
using the polysulfone system hollow fiber film of this invention, there is no residual blood (based 
on lock out of a hollow fiber) by the effectiveness of the anti-thrombus nature which was 
excellent in hemodidysis, or since it is very few, didysis treatment c£in be carried out szifely, for 
example. Moreover, in the therapy which filters continuously like continuous hemofiltration 
(CAVH) for a long time, although it is little heparin administration, and there is no lock out of 
the hollow fiber film by the thrombus, it is stabilized for a long time, it can use for a therapy and 
the inside molecular-weight matter is penetrated further, since most albumin which is useful 
protein is not removed, the coUoidd osmotic pressure of blood is mziintEiinable. Moreover, the 
viscosity control of an undiluted solution is easy for the manufacture approach of the polysulfone 
system hollow fiber film by this invention, and since the weight ratio of the vinyl-pyrrolidone 
system poljmier which exists in the outside- surface layer of the hollow fiber film is low, in the 
production process of the hollow fiber film, it does not have conglutination of hollow fiber film 
and can manufacture the hollow fiber film to stability. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By making a hydrophilic poljoner exist in the film, 
the above-mentioned polysulfone system demarcation membrane gives water wettability to a 
hydrophobic polysulfone system demarcation membrane, and raises permeable ability, and 
moreover, although it has the outstanding engine performance ~ contamination of the film by 
protein adsorption etc. is prevented — sufficient examination about biocompatibility is not made 
and it is not necessarily satisfied in respect of anti-thrombus nature. 

[0008] For example, the polysulfone system hollow fiber film suitable for blood processing is 
indicated by JP,61-93801,A. although a detail in the letter has the publication of the purport 
which is the film which can suppress complement activity low about this hollow fiber film, the 
property that complement activity is suppressed low is a property discovered only when the 
hollow fiber film is hydrophobicity. That is, hydrophilization of the internal surface which blood 
contacts was not fully carried out, but the hollow fiber film indicated by JP,61-93801,A has 
suggested that hydrophobicity still remains. When hydrophobicity remains in the front face on 
which blood contacts, it is in the condition that a platelet tends to adhere. Once a platelet adheres 
to the internal surface of the hollow fiber film, the matter which activates a blood coagulation 
system by condensation of a platelet and collapse will be emitted, and blood coagulation will 
arise. 

[0009] Moreover, since the polysulfone system demarcation membrane indicated by JP,2- 
18695,B has 11% or more of water absorption power, it absorbs the moisture in air during the 
preservation after film production. Therefore, a facility special for demarcation membrane 
preservation is needed. Moreover, since that water absorption power is high has much abundance 
of the polyvinyl pyrrolidone in a demarcation membrzine, the mechzinicEil engine performance of 
a demarcation membrane falls and permeable ability also falls. 

[0010] Since the polysulfone system demarcation membrane indicated by a process or JP,61- 
238834,A of a polysulfone system demarcation membrane furtheiTnore indicated by JP,61- 
238306,A, JP,63-99325,A, etc. has added the hydrophilic polymer to the film production 
undiluted solution, it cannot fully carry out hydrophilization of the internal surface of a 
demarcation membrane like the polysulfone system hollow fiber film indicated by JP,61- 
93801, A. Moreover, this process Although it is suitable for the process of the demarcation 
membrane which has a big hole 500 A or more, it is not suitable for the process of the 
demarcation membrane for hemodialysis. Although the process of the polysulfone system 
demarcation membrane indicated by JP,63-99325,A is making the water-soluble polymer contain 
in internal coagulation liquid, a water-soluble polymer is not made to remain in the intemal 
surface of the hollow fiber film only by this polymer having given smooth nature to the intemal 
surface of a hollow fiber. 

[001 1] Since hydrophilization only of the compact layer is only carried out, if the polysulfone 

system demarcation membrane which has the unsymmetrical structure indicated by JP,61-402,A 
and 62-38205 dries a demarcation membrane, water permeability will fall remarkably. Moreover, 
protein adsorption in the part by which hydrophilization is not canied out arises. 
[0012] Therefore, the purpose of this invention is excellent in the biocompatibility which solved 
the above-mentioned problem of the conventional polysulfone system demarcation membrane, 
and it is in offering the polysulfone system hollow fiber film suitable for especially blood 
processing without a permeable fall, after drying. Other purposes of this invention are to offer 



the manufacture approach of the above-mentioned polysulfone system hollow fiber film. 



MEANS 



[Means for Solving the Problem] The place which examined a conventional polysulfone system 
hollow fiber and its conventional manufacture approach that this invention persons should attain 
the above-mentioned technical problem. If a hollow fiber is made to contain polyglycols and a 
vinyl-pyrrolidone system polymer also unexpectedly and a vinyl-pyrrolidone system polymer is 
made to exist in the internal surface of a hollow fiber so much This invention is reached [ that the 
hollow fiber film having the physicochemical engine performance which was excellent in the 
polysulfone system polymer, and the engine performance of both hydrophilic properties which 
was excellent in the vinyl-pyrrolidone system polymer excellent in especially anti-thrombus 
nature can be offered, and ] as a result of inquiring further, a header and. 
[0014] Namely, the polysulfone system hollow fiber film of this invention It is the hollow fiber 
film of the unsymmetrical stmcture which has a compact layer in an internal surface which 
consists of a polysulfone system polymer. This hollow fiber film uses a polysulfone system 
polymer as a principal component, and contains at least 1 % of the weight of polyglycols, and 1 - 
8% of the weight of a vinyl-pyrrolidone system polymer. The weight ratio of a polysulfone 
system polymer and a vinyl-pyrrolidone system polymer which exists in the compact layer of the 
internal surface of the hollow fiber film and by 90:10-60:40 And it is even if there are few 
weight ratios of the vinyl-pyrrolidone system polymer to which the weight ratio of the vinyl- 
pyrrolidone system polymer which exists in the above-mentioned compact layer of the internal 
surface of the hollow fiber film exists in an outside- surface layer. It is characterized by being 1.1 
times. 

[0015] Moreover, the manufacture approach of the polysulfone system hollow fiber film 
concerning this invention A polysulfone system polymer and weight average molecular weight 
The process which makes the film production undiluted solution with which the polyglycols and 
weight average molecular weight of 200-6000 carried out the mixed dissolution of the vinyl- 
pyrrolidone system polymer of at least 10000 breathe out from an annular orifice. The process 
which supplies the solution containing 0.1-4% of the weight of a vinyl-pyrrolidone system 
polymer to the interior of the annular flow of the above-mentioned regurgitation undiluted 
solution, £ind forms the polysulfone system hollow fiber film. The produced this polysulfone 
system hollow fiber film is processed with the solution which has a poor solvent operation to this 
polysulfone system polymer. Even if there are few weight ratios of the vinyl-pyrrolidone system 
polymer to which the weight ratio of the vinyl-pyrrolidone system polymer which exists in the 
compact layer of the internal surface of the hollow fiber film exists in an outside-surface layer It 
is characterized by coming to contdn the process adjusted so that it may become 1.1 times. 
[0016] Fundamentally, a polysulfone system polymer and weight average molecular weight the 
undiluted solution used in order to manufacture the polysulfone system hollow fiber film of this 
invention It consists of 4 component systems which the polyglycols of 200-6000 and weight 
average molecular weight become from the common solvent of the vinyl-pyrrolidone system 
polymer of at least 10,000, and these polymers. 

[0017] Although a polysulfone system polymer consists of a repeat unit usually shown with a 
chemical formula (1) or a chemical formula (2), it may also contain functional groups, such as an 
alkyl system and a sulfone radical. 



[0018] 
[Formula 1] 
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[0020] The concentration of the polysulfone system polymer contdned in an undiluted solution 
is usually 15 - 20 % of the weight preferably ten to 25% of the weight that what is necessary is 
just the density range which enables manufacture of the hollow fiber film which has the property 
which suited the puipose application. It becomes impossible to obtain sufficient reinforcement as 
hollow fiber film, and to form the practical hollow fiber film at less than 10 % of the weight. 
Moreover, it is not practiczil in order for a through tube to decrease £ind to cause membrzinous 
penetrable ability and dialysis performance degradation, if 25 % of the weight is exceeded. 
[0021] Weight average molecular weight polyglycols with a polyethylene glycol, polypropylene 
glycols, these copolymers or these ester, an amine, the ether, and an acetal derivative The 
polymer of 200-6000 is used. In this invention, in order to add polyglycols in an undiluted 
solution, there are the following advantages, since an operation of the 1st of polyglycols has an 
operation of a poor solvent to polysulfone first ~ a fine hole — if it is effective as a formation 
agent and this is added, the microfacies separation effectiveness will improve and the porous 
film with high void content £ind surface hole density will form ~ having ~ being easy ~ the 
demarcation membrane which has the outstanding penetrable ability and the outstanding dialysis 
engine performance can be obtained. 

[0022] the 2nd - a fine hole - there is the thickening effectiveness of an undiluted solution 
compared with the water usually used as a formation agent, alcohols, a glycerol, mineral, etc., 
and since there is moreover no abrupt change of the viscosity by the addition, in order to 
manufacture the hollow fiber film, the undiluted solution which has suitable viscosity can be 
prepared easily. 

[0023] If polyglycols are added in an undiluted solution to the 3rd, the inclination for the content 
effectiveness of the vinyl-pyrrolidone system polymer made to remain in the film to improve is 
accepted so that it may mention later, and the hollow fiber film can be made to contain a vinyl- 
pyrrolidone system polymer efficiently also with a small addition, although the reason whose 
content effectiveness of a vinyl-pyrrolidone system polymer improves is unknown if polyglycols 
are added in an undiluted solution ~ the fine hole of others [ polyglycols ] ~ the behavior of 
coagulation differs as compared with a formation agent, or the reasons of playing the role like a 
dispersant can be considered. Since a vinyl-pyrrolidone system polymer can make this vinyl- 
pyrrolidone system polymer contain in the hollow fiber film efficiently also with a small addition 



even if it carries out in any, it is advantageous in respect of content ratio adjustment of a cost side 
or a vinyl-pyrrolidone system poljmier. Moreover, since the addition of a vinyl-pyrrolidone 
system poljmier can be lessened, it is easy to hold down undiluted solution viscosity to the range 
where spinning is stable. 

[0024] Although the polyglycols added in the undiluted solution to the 4th are not removed 
completely but an amount remains in the film a little, the inclination for anti-thrombus nature to 
be reinforced by making polyglycols and a vinyl-pyrrolidone system polymer live together in the 

film is accepted. 

[0025] Thus, there are many advantageous points by using polyglycols. Although the addition of 
the polyglycols to the inside of an undiluted solution changes in this invention with classes of the 
weight average molecular weight of polyglycols, polysulfone system polymer concentration, or 
solvent in order to demonstrate above-mentioned effectiveness effectively, it is 50-300 to a 
polysulfone system polymer. Weight %, usual 100-200 It is desirable to do weight % addition of. 
[0026] A vinyl-pyrrolidone system polymer remains mainly on the polysulfone system hollow 
fiber film, a hydrophilic property is made to give the hydrophobic polysulfone system hollow 
fiber film, and the polymer of at least 10,000 is used for a polymer with larger weight average 
molecular weight than polyglycols, and usual weight average molecular weight. As this vinyl- 
pyrrolidone system polymer, a polyvinyl pyrrolidone, vinyl pyrrolidone and a vinyl acetate 
copolymer, a vinyl-pyrrolidone vinyl alcohol copolymer, a vinyl-pyrrolidone styrene copolymer, 
vinyl-pyrrolidone dimethylaminoethyl methacrylate copolymers, etc. and these denaturation 
polymers are mentioned. 

[0027] Although it is necessary to make the amount which demonstrates hydrophilic 
effectiveness remain in the film, if a vinyl-pyrrolidone system polymer is added in large 
quantities in an undiluted solution, the viscosity of an undiluted solution increases rapidly, 
manufacture of the hollow fiber film will become difficult, £ind a vinyl-pyrrolidone system 
polymer will require time amount for the extract of an excessive vinyl-pyrrolidone system 
polymer, and it will be easy to become inadequate washing it. If the hollow fiber film is 
furthermore dried, the migration by the side of the outside surface of the hollow fiber film of a 
vinyl-pyrrolidone system polymer becomes remarkable, and conglutination of hollow fibers will 
occur and it will become a failure at the time of handling and modularization of the hollow fiber 
film. If the addition of a vinyl-pyrrolidone system polymer furthermore increases, the content 
weight ratio in the hollow fiber film will increase, and physical and the water permeability ability 
accompanying [ while chemical property is spoiled ] the swelling of a vinyl-pyrrolidone system 
polymer, or dialysis performance degradation, such as the mechanical strength and thermal 
resistance which a polysulfone system polymer has, and chemical resistance, will be caused. 
[0028] Therefore, it is not necessarily desirable to add a vinyl-pyiTolidone system poljmier in 
large quantities in an undiluted solution. The minimum amount of the addition of the vinyl- 
pyrrolidone system polymer to the inside of an undiluted solution which gives a hydrophilic 
property to the polysulfone system hollow fiber film is desirable. The addition of a vinyl- 
pyrrolidone system polymer is usually added five to 15% of the weight two to 30% of the weight 
to a polysulfone system polymer. 

[0029] A solvent dissolves all of a polysulfone system polymer, polyglycols, and a vinyl- 
pyrrolidone system polymer, and although the solvent of varieties, such as dimethylformamide, 
dimethylacetamide, a N-methyl-2-pyrrolidone, dimethyl sulfoxide, a sulfolane, and dioxane, or 
the solvent which consists of the two or more above-mentioned kinds of mixed liquor is used, 
especially dimethylformamide and dimethylacetamide are used preferably. 



[0030] An undiluted solution with various descriptions can be obtained with the combination of 
the above-mentioned presentation. For example, if the addition of polyglycols is made [ many ], 
using a soluble low solvent, the undiluted solution which carries out phase separation of beyond 
specific temperature or below specific temperature will be obtained. If spinning is carried out 
near phase separation temperature using this undiluted solution, the hollow fiber film which has 
a comparatively porous hole suitable for precision filtration etc. can be manufactured. On the 
contrary, using a soluble good solvent, if the addition of polyglycols is lessened, the precise film 
which became the shape of comparatively stable Hara acidity or alkalinity, and fitted an 
ultrafiltration, dialysis, etc. can be manufactured. 

[0031] The polysulfone system hollow fiber film is obtained using the undiluted solution which 
consists of the above system. Film production actuation can use a well-known dryness-and- 
moisture type method, and the above-mentioned undiluted solution and internal coagulation 
liquid which were kept warm by fixed temperature are breathed out by coincidence from the 
annular nozzle of double tubing structure, and it is introduced into a coagulation bath. By the 
dryness-and-moisture type method, before being immersed in a coagulation bath from the nozzle 
regurgitation, the inside of a gas (generally inside of air) is passed, the mileage in mind on the 
regurgitation side of a nozzle, and the front face of a coagulation bath (henceforth dry zone 
length) ~ usually — l-50cm is especially desirable 0.1-lOOcm. if shorter than 0.1cm, it is choppy, 
and it will come out and few [ a coagulation bath ] things which a nozzle contacts and does to a 
coagulation bath for dryness-and-moisture type spinning will become difficult. Again If 100cm 
is exceeded, in multi-hole spinning, conglutination of the hollow fibers by yam shake will occur. 
If the inside of a dry zone is made to humidify, microfacies separation and coagulation [ **** ] 
will be promoted by the moisture in air, and the hollow fiber film equipped with the outside- 
surface layer which has the fine hole of a majority of big apertures can be obtained easily. Dry 
zone length this effectiveness Even if very short, it accepts as 0.1cm, £ind the hollow fiber film 
which has completely different outside-surface layer structure from the wet method directly 
immersed in a coagulation bath is obtained. 

[0032] The configuration of the micropore of the outside-surface layer in the film can also be 
changed by furthermore changing the ratio (henceforth a nozzle draft) of the degree of ****** to 
the linear velocity in the nozzle delivery of £in undiluted solution, if a nozzle draft is enlarged ~ 
the micropore of the shape of a long and slender slit - becoming - easy ~ reverse ~ small ~ 
rubbing ~ it is easy to become comparatively circular micropore. However, since manufacture 
will become unstable if a nozzle drzift is enlarged extremely £ind it is made small, a nozzle draft 
is usually set as the range of 2-5. 

[0033] Moreover, in this invention, in order to raise the weight ratio of the vinyl-pyrrolidone 
system poljTner which exists in the compact layer of a hollow fiber film internal surface, the 
intemd coagulation liquid containing a vinyl-pyrrolidone system polymer is used. Although the 
vinyl-pyrrolidone system polymer used for intemzil coagulation liquid does not necessarily need 
to be the same as that of what was added to the undiluted solution and that from which the class 
differs or molecular weight differs may be used, the weight ratio which exists in an internal- 
surface compact layer may not improve, so that it becomes easy to be spread and the interior of 
the film is expected at the time of coagulation, if a polymer with small weight average molecular 
weight is used. Although a polymer with small weight average molecular weight can also be 
used by the film with precise permeable membrane etc., since the way which generally uses the 
thing of the with a weight average molecular weight of 100,000 or more amount of 
macromolecules can increase only the weight ratio which exists in an internal- surface compact 



layer side efficiently with a small addition, it is desirable. 

[0034] The system which added the vinyl-pyrrolidone system polymer to polysulfone system 
polymers, such as water, alcohols, and glycols, into independent [ of a non-solvent or a poor 
solvent ] or two or more kinds of mixed liquor as internal coagulation liquid is used. 
Furthermore, since a coagulation rate will change and it will be useful to aperture control if a 
solvent is added to these, it is suitable. Especially when adding a solvent, it is desirable to make a 
solvent weight ratio 30 - 80% 10 to 90%. 10% or less, there is little effectiveness of a solvent, 
and at 90% or more, since a coagulation rate becomes very slow, spinning becomes difficult. 
Moreover, when the mineral salt of a lithium chloride, a zinc chloride, a sodium nitrate, etc. is 
added, there are desirable cases — surface hole density increases. The vinyl-pyrrolidone system 
polymer added in internal coagulation liquid is usual. 0.1 - 4 % of the weight is desirable. 0.1 or 
less % of the weight of the effectiveness of the increment in a weight ratio of the vinyl- 
pyrrolidone system polymer which exists in an internal-surface compact layer is insufficient, and 
it takes [ washing of an excessive vinyl-pyrrolidone system polymer ] time amount and is not 
economical if 4 % of the weight is exceeded. Moreover, there is a possibility that the weight ratio 
of the vinyl-pyrrolidone system polymer which exists in an internal- surface compact layer may 
become superfluous, and problems, such as penetrable ability and dialysis performance 
degradation, may occur. Therefore, it is necessary to choose about an addition, taking the class of 
vinyl-pyrrolidone system polymer, weight average molecular weight, the vinyl-pyrrolidone 
system polymer content in an undiluted solution, etc. into consideration. However, a vinyl- 
pyrrolidone system polymer needs to use the solution dissolved completely, and internal 
coagulation liquid must set it as the presentation and concentration which fulfill this condition. 
[0035] If it is the independence of the non-solvent of polysulfone system polymers, such as 
water, alcohols, and glycols, or a poor solvent or two or more kinds of mixed liquor, and the 
solution that has £in operation of the poor solvent of a polysulfone system polymer or a non- 
solvent, and has a polar solvent, polyglycols £ind a vinyl-pyrrolidone system polymer, and 
compatibility although the mixed liquor of these and a solvent is used further, there will be 
especially no limit in coagulation liquid. 

[0036] Subsequently as for the hollow fiber film solidified by the coagulation bath, extract 
removal of a solvent, polyglycols, £ind the vinyl-pyrrolidone system polymer is carried out by 
rinsing or warm water washing of 40-70 degrees C or less. Under the present circumstances, 
although, as for polyglycols, most is extracted and, as for a vinyl-pyrrolidone system polymer, a 
part for a surplus is extracted, neither is extracted completely but it remdns in the film. It is 
guessed because it is incorporated and fixed in the film in the case of coagulation as a reason 
polyglycols and a vinyl-pyrrolidone system polymer remain in the hollow fiber film. 
[0037] Next, depending on the case, hot water processing of 80 degrees C or more is performed, 
stability [ as opposed to / if hot water processing is performed beforehand, the washing 
effectiveness of a solvent, polyglycols, £ind a vinyl-pyrrolidone system polymer will improve 
upwards, and / heat ] ~ improving ~ for example, ~ Since contraction of the hollow fiber film 
etc. can be prevented when high-pressure-steam sterilization of 100 degrees C or more is 
performed, it is effective. 

[0038] In this invention, the hollow fiber film is further processed after the above-mentioned 
process with the solution which has a poor solvent operation to a polysulfone system poljmier, 
and extract removal of the vinyl-pyrrolidone system polymer of the whole film, especially the 
surplus by the side of an outside surface is performed. Although the solvent which has a poor 
solvent operation does not carry out the dissolution to a polysulfone system polymer, it has a 



certain operation of swelling etc., it says what dissolves a vinyl-pyrrolidone system poljmier, and 
is alcohols, ethylene glycol, propylene glycol, a glycerol, and weight average molecular weight. 
Independent [ of 600 or less polyethylene glycol ], mixed liquor, or 1% of the weight or more of 
those water solutions can be illustrated. Moreover, although there are the approach of carrying 
out extract processing [ after solidifying and washing the hollow fiber film ] and the approach of 
carrying out extract processing for every module after drying the film and producing a module in 
an art For example, as there is no problem of conglutination not much, and the latter approach is 
used using the former approach when more efficient the modularization back when drying the 
film, and conglutination of hollow fiber film occurs and it can become a failure at the time of a 
modularization It can choose in consideration of manufacture conditions, process permeability, 
manufacture effectiveness, cost, etc. Moreover, processing in great numbers is also possible. 
This processing improves manufacture stability, and since it aims at adjusting the content and 
distribution condition of a vinyl-pyrrolidone system polymer in the condition of having been 
suitable for blood processing, further, it is necessary to set up a processing liquid presentation 
and the processing time enough in consideration of this point. 

[0039] If rinsing, heat rinsing processing, processing with the solution which has a poor solvent 
operation, etc. are performed, in order to caixy out extract removal of excessive polyglycols and 
an excessive vinyl-pyrrolidone system polymer, to be incorporated in the hollow fiber film and 
to fix and carry out injury survival, these are hardly eluted at the time of use. 
[0040] The hollow fiber film of this invention is wavelength in 10mm of layer length as an 
ultraviolet absorption spectixim, when the approach indicate by the eluting material test (this is 
call artificial kidney acknowledgement criteria for short below) of the permeable membrane of 
"the quality of a dialyzer and the examining method" which were showed in dialysis mold 
hemodialysis apparatus acknowledgement criteria estimates an effluent. 220-350nm The 
absorbance which c£in be set It is 0.1 or less £ind artificizil kidney acknowledgement criteria are 
pass also in the condition as it is. Thus, the hollow fiber film of this invention structure-of-cross- 
linkage-izes a vinyl-pyrrolidone system polymer with the means by which heat treatment, alkali 
heat-treatment, gamma ray processing, etc. are conventionally well-known, and even if it does 
not perform specially processing which insolubilizes to water, it can use it for a blood processor, 
especially a dialysis mold artificial kidney. 

[0041] The hollow fiber film which finished these processings is wound around a frame etc., and 
is dried. The dry hollow fiber film is bundled, it is fixed to housing by thermosetting polymer, 
such as poljoirethane, and the modularization of the both ends is carried out. After sterilization 
processing is carried out by well-known approaches, such as EOG sterilization and autoclave 
sterilization, hemodialysis, hemofiltration, hemoconcentration, etc. are presented with this 
module as processors, such as body fluid. 

[0042] By the above-mentioned manufacture approach, a vinyl-pyrrolidone system polymer is 
contdned one to 8% of the weight at least 1% of the weight for polyglycols. The weight ratio of 
a polysulfone system polymer and a vinyl-pyrrolidone system polymer which exists in the 
internal- surface compact layer of the hollow fiber film and by 90:10-60:40 And it is even if there 
are few weight ratios of the vinyl-pyrrolidone system polymer to which the weight ratio of the 
vinyl-pyrrolidone system polymer which exists in the internal-surface compact layer of the 
hollow fiber film exists in an outside-surface layer. The polysulfone system hollow fiber film 
suitable for especially blood processing which is 1.1 times can be obtained. 
[0043] The weight ratio of the polyglycols which exist in the above-mentioned hollow fiber film, 
and the weight ratio of a vinyl-pyrrolidone system polymer are determined by NMR, and the 



weight ratio of the vinyl-pyrrolidone system polymer which exists in the internal- surface 
compact layer and outside- surface layer of the hollow fiber film is determined by X-ray 
photoelectron spectroscopy (ESCA). Moreover, the module after circulate blood be disassemble 
as the easy evaluation approach of judge the quality of the anti-thrombus nature of the hollow 
fiber film, and there be the approach of measure the increment in the concentration of the 
fibrinopeptide A generate when the fibrinogen which be a culmination serve as a fibrin with the 
approach of count the number of the hollow fiber film blockade by the thrombus, the increment 
in the concentration of beta TOROMBO globulin which be a stripping factor by platelet damage, 
or the activity of a blood coagulation system. 

[0044] For the following reasons, the polysulfone system hollow fiber film of this invention 
needs to contain both polyglycols and a vinyl-pyrrolidone system polymer. Namely, in the 
internal- surface compact layer, the hollow fiber film contains a vinyl-pyrrolidone system 
polymer so that the weight ratio of a vinyl-pyrrolidone system polymer and a polysulfone system 
polymer may become 15/85. And the polysulfone system hollow fiber film which carried out 
spinning so that the content ratio of polyglycols might become 2 % of the weight (A), Although a 
vinyl-pyrrolidone system polymer is included by the weight ratio in the same internal- surface 
compact layer as this hollow fiber film (A) A film surface product using the hollow fiber film 
(B) which does not contain polyglycols, respectively After assembling the module for artificial 
kidneys of 2 1.7m, it applied to the same chronic-renal-failure patient's therapy. If the number of 
the hollow fiber which disassembled the module after use and was blockaded by blood 
coagulation is counted and the rate of lock out is compared Although the rate of lock out is only 
5% in the artificial kidney (A) using the hollow fiber film containing polyglycols By the artificial 
kidney (B) using the hollow fiber film which does not contain polyglycols, the rate of lock out 
became 65%, and it was shown that it is very effective in the polysulfone system hollow fiber 
film to make a vinyl-pyrrolidone system polymer £ind polyglycols live together to zinti-thrombus 
nature. 

[0045] Furthermore, at least 1% of the weight of polyglycols need to exist in the polysulfone 
system hollow fiber film of this invention. At less than 1 % of the weight, a problem is in anti- 
thrombus nature and it cannot apply to blood processing. 

[0046] Next, it requires that the weight ratios of a polysulfone system polymer and a vinyl- 
pyrrolidone system polymer which exist in the internal-surface compact layer of the polysulfone 
system hollow fiber film are 90:10-60:40. namely, the polysulfone system hollow fiber film 
which boiled, chzinged £ind mzinufactured various the above-mentioned ratios ~ using ~ effective 
film surface area The mini module of 500 cm2 was created and blood fresh to these was 
circulated. The concentration of beta TOROMBO globulin in the blood which passes a mini 
module, and fibrinopeptide A was contrasted with those concentration (blank) of only the blood 
circuits which circulate blood. About the hollow fiber film which comes to contain at least 1% of 
the weight of polyglycols If the weight ratio of a vinyl-pyrrolidone system polymer and a 
polysulfone system polymer which exists in an internal-surface compact layer is 10/90 at least 
The concentration of beta TOROMBO globulin £ind fibrinopeptide A is blank concentration, 
respectively. It reaches 1 10% or less. As opposed to being 120% or less and excelling in anti- 
thrombus nature The concentration of the matter which will serve as these indexes if the weight 
ratio of the above-mentioned vinyl-pyrrolidone system poljmier and a polysulfone system 
polymer is less than 10/90 is blank concentration, respectively. It reaches 350%. It also becomes 
400% and is inferior to anti-thrombus nature. The mini module after blood circulation was 
disassembled, when the number of the hollow fiber film blockaded by the thrombus was counted. 



and the weight ratio of a vinyl-pyrrolidone system polymer and a polysulfone system polymer 
was 10/90 at least, about several% of hollow fiber film blockaded and carried out, and lock out 
of 50% or more of hollow fiber film was observed for the above-mentioned weight ratio less than 
by 10/90 to that of **. On the other hand, if the weight ratio of a vinyl-pyrrolidone system 
polymer and a polysulfone system polymer is size from 40/60, the concentration of beta 
TOROMBO globulin and fibrinopeptide A is blank concentration. Although it is 105% - 1 10% 
and anti-thrombus nature is maintained, permeable ability becomes small by the swelling of a 
hydrophilic polymer. When the hollow fiber film contains at least 1% of the weight of 
polyglycols, in order to have the outstanding anti-thrombus nature from these points It is 
necessary to make into 10/90 at least the weight ratio of a vinyl-pyrrolidone system polymer and 
polysulfone system polymer ** which exists in the compact layer of the hollow fiber film 
internal surface which blood contacts. In order to maintain permeable ability and the 
transparency engine performance of the inside molecular- weight matter, it is necessary to hold 
down the weight ratio of a vinyl-pyrrolidone system polymer and a polysulfone system polymer 
which exists in the compact layer of an internal surface to 40/60 or less. 

[0047] Moreover, weight ratio of the vinyl-pyrrolidone system polymer to which the weight ratio 
of the vinyl-pyrrolidone system pol3mier which exists in a membranous internal-surface compact 
layer exists in an outside- surface layer in the hollow fiber film of this invention They are 1.1 or 
more times, thus, if a vinyl-pyrrolidone system polymer is made to exist in a hollow fiber film 
internal- surface compact layer so much, compared with the conventional hollow fiber film with 
the same weight ratio of the vinyl-pyrrolidone system polymer which exists in the inside-and- 
outside surface layer of the hollow fiber film, water permeability can boil more than twice and 
penetrable ability markedly, and the permeability of 3 or more times and an inulin can raise 
them. Moreover, it has the high dialysis engine performance until the hollow fiber film of this 
invention has the sharp (5% or less of permeability) fractionation nature which dbumin hzirdly 
penetrates and results not only in low-molecular- weight matter, such as a urea, but in the beta 2- 
microglobulin which is low-molecular-weight protein. The reason the transparency engine 
performance and whose dialysis engine performance improve is because the direction made to 
exist in an internal-surface layer so much can make small transparency resistance by the swelling 
of a vinyl-pyrrolidone system polymer since it can lessen the content of the vinyl-pyrrolidone 
system polymer of the whole film rather than making homogeneity contain a vinyl-pyrrolidone 
system polymer comparatively on the whole film, in addition, weight ratio of the vinyl- 
pyrrolidone system polymer to which the weight ratio of the vinyl-pyrrolidone system polymer 
which exists in a membranous internal- surface compact layer exists in an outside- surface layer 
from the effect which it has on the anti-thrombus nature of the hollow fiber film 1.5 or more 
times - especially — It is desirable that they are 2.0 or more times. 

[0048] Furthermore, the vinyl-pyrrolidone system polymer contained on the whole hollow fiber 
film usually has 2 - 5 % of the weight desirable in order to have a hydrophilic property, the 
outstanding permeable ability, and the transparency engine performance of the matter one to 8% 
of the weight. If the hydrophilic property of less than 1 % of the weight is insufficient and 8 % of 
the weight is exceeded, the penetrable ability and dialysis perfonnance degradation 
accompanying swelling of a vinyl-pyn-olidone system polymer will happen, and physical or 
chemical property, such as the mechanical strength and thermal resistance which a polysulfone 
system poljmier has further, and chemical resistance, are lost. 

[0049] the hollow fiber film of this invention — the bore — 50-500 mum and thickness — 5-250 
mum it is . A bore is 50 micrometers. In the following, pressure loss is large and it is 500. mum 



If it exceeds, a module becomes large too much and handling is inconvenient. Moreover, 
thickness is 5 micrometers. In the following, spinning is difficult, and it is easy to generate leak, 
and is 250. mum If it exceeds, water permeability and dialytic will fall remarkably, and also a 
module becomes large and is uneconomical. 

[0050] In the outside- surface layer of the hollow fiber film, it is 0.05-1 micrometer. Many fine 
holes exist and it is the slit width of 0.001-0.05 micrometers in an internal-surface compact layer. 
It has many slit-like fine holes. Moreover, cross-section structure is thickness to an internal- 
surface side. 0.1-3 micrometers It has the compact layer which separates the matter substantially, 
an aperture is gradually expanded toward a film cross-section center section, and a center section 
is 1-5 micrometers of average apertures. A network structure and outside-surface side is an 
average aperture. 0.1-0.5 mum It is the unsymmetrical membrane structure which consisted of 
network structure. 

[0051] By the hollow fiber film which has a compact layer a hole is not accepted to be to an 

outside surface Although filtration velocity is small, the penetrable ability of the low-molecular- 
weight protein which is the quality of a removal object, and the penetrable ability of the inside 
molecular weight matter of the 1000 to number of molecular weight 10,000 neighborhood also 
become low and the dialysis engine performance of low-molecular- weight matter, such as a urea, 
also falls remarkably while filtration velocity becomes slow when it uses especially for blood 
processing Since the polysulfone system hollow fiber film of this invention has the network 
structure more precise than a center section to a compact layer and an outside surface in the 
intemzil surface, it excels in a mechzinicEil strength, £ind it is hard to generate leak £ind it c£in hold 
the outstanding solute permeability. 



EXAMPLE 



[Example] Although an example explains this invention still more concretely below, thereby, this 
invention is not limited at all. in addition, water peraieability - the internal pressure mold lab 
module of 15cm of effective length — creating — 25 degrees C and a connoisseur ~ water 
pressure The amount of the water which penetrated 0.5kg/cm of hollow fiber film in fixed time 
amount on condition that 2 was measured and computed. 

[0053] moreover, each weight ratio of the polyglycols which exist in the hollow fiber film, and a 
vinyl-pyrrolidone system polymer — nuclear magnetic resonance analysis (NMR) ~ it measured 
by law. moreover, the weight ratio of the vinyl-pyrrolidone system polymer which exists in the 
internal- surface compact layer or outside-surface layer of the hollow fiber film - X-ray 
photoelectron spectroscopy (ESCA) — it asked as follows by law. That is, it asked for the rate of 
an abundance ratio of the sulfur (S) of a polysulfone system polymer, and the nitrogen (N) of a 
vinyl-pyrrolidone system polymer, this rate of an abundzince ratio of S and N was converted into 
the weight (Wps) of a polysulfone system polymer, and the weight (Wvp) of a vinyl-pyrrolidone 
system polymer, respectively, and the weight ratio (R %) of the vinyl-pyrrolidone system 
polymer which exists in an internal- surface compact layer or an outside-surface layer was 
computed by the degree type (1). 
R(%) =Wvp/(Wps-i-Wvp) X 100 ... (1) 

[0054] Moreover, the ratio (P) of the weight ratio (Rin) of the vinyl-pyrrolidone system polymer 
which exists in the internal- surface compact layer of the hollow fiber film, and the weight ratio 
(Rout) of the vinyl-pyrrolidone system polymer which exists in an outside-surface layer was 



computed by the degree type (2). 
P=Rin/Rout ... (2) 

[0055] 17 % of the weight (it is called "PS" for short the Amoco Corp. make, YUDERU P1700, 
and the following) of example 1 polysulfones. Polyethylene glycol (the Sanyo Chemical 
Industries, Ltd. make, PEG 600, weight average molecular weight it is called "PEG" for short 
600 and the following) 12.75 % of the weight, polyvinyl-pyrrolidone (product [ made from GAP 
], K-90, weight average molecular weight it is called "PVP" for short 1,200,000 and the 
following) 2.55%, and dimethylacetamide (it is hereafter called "DMA" for short) 67.7% — 
mixing - heating stirring — carrying out -- homogeneity — the transparent undiluted solution was 
prepared. Outer diameter after it puts this undiluted solution for 16 hours and it carries out 
degassing at 45 degrees C It extruded from 0.5mm and an annular nozzle with a bore of 0.25mm 
in the solution which consists of 40 % of the weight of DMA, 0.5 % of the weight of PVP, and 
59.5 % of the weight of water as internal coagulation liquid, and the air adjusted to discharge, 
80% of relative humidity, and 50 degrees C at 50 degrees C at coincidence. It led to underwater [ 
50-degree C ], and made it solidify at the rate of 12 m/min after air transit of 10cm of dry zone 
length. Nozzle draft at this time It was 3.2. Subsequently, after performing immersion processing 
for 5 minutes into 60-degree C wairn water washing and 90 degrees C hot water processing, and 
a 90-degree C 6-% of the weight glycerol water solution, it rolls round in a frame, and it dries, 
and is an outer diameter. 280 micrometers Bore 200 micrometers The hollow fiber film was 
obtained. Pemieable ability of the obtained hollow fiber film PVP and PEG are each in 200 l/m2 
and hr- (kg/cm2) and the film. The weight ratio of PVP and PS which that of exists and exists in 
an internal-surface compact layer 5.5% of the weight is the ratio of the weight ratio of PVP 
which exists in 23/77, and the weight ratio and outside-surface layer of PVP in an internal- 
surface compact layer. It was 2.0. [ 2.0 ] Moreover, when artificial-kidney acknowledgement 
criteria estimated the effluent, it is wavelength in 10mm of layer length. In a 220nm ultraviolet 
absorption spectrum The absorbance of 0.051 was shown and this hollow fiber film passed the 
above-mentioned criteria. 

[0056] It is an effective film surface product in 9700 bundles about this hollow fiber film. The 
module for artificial kidneys of 2 was assembled 1 .7m, and ethylene oxide gas sterilization, 
autoclave sterilization, and gamma ray sterility were respectively given to this module. Although 
there was almost no residual blood by hollow fiber lock out what performed ethylene oxide gas 
sterilization and autoclave sterilization when the module [ finishing / these sterilization ] was 
applied to the respectively same chronic-renal-failure patient and the residual blood condition 
(based on hollow fiber lock out) was compared, it was clearly much what gave gamma ray 
sterility. In addition, when the above-mentioned hollow fiber film was dissolved in chloroform, it 
saw, although gamma-ray- sterility processing was performed, and the insoluble solution 
component existed. It is thought that PVP structure-of-cross-linkage-ized this insoluble solution 
component, thereby, there is much residud blood £ind that to which zinti-thrombus nature fell is 
presumed. 

[0057] 17 % of the weight of 2PS examples, 20.4 % of the weight of PEG(s), and PVP1.7 
Weight % and 60.9 % of the weight of DMA were mixed, heating stiixing was carried out, and 
the uniform transparent undiluted solution was prepared. Outer diameter after it puts this 
undiluted solution for 16 hours and it carries out degassing at 45 degrees C 0.5mm, bore 0.25mm 
It extrudes in the air adjusted to discharge, 50 degrees C and 80% of relative humidity at 50 
degrees C from the annular nozzle with the internal coagulation liquid which consists of 40 % of 
the weight of DMA, 0.3 % of the weight of PVP, and 59.7 % of the weight of water, and they are 



after air transit of 10cm of dry zone length, and 12 m/min. It led to underwater [ 50-degree C ], 
and made it solidify at a rate. Nozzle draft at this time It was 3.2. Subsequently, after being 
immersed for 5 minutes into 60-degree C warm water washing and 90 degrees C hot water 
processing, and a 90-degree C 6-% of the weight GURISENRIN water solution, it winds around 
a frame, and it dries, and is an outer diameter. 280 micrometers Bore 200 micrometers The 
hollow fiber film was obtained. In addition, this hollow fiber film has no conglutination yarn 
after desiccation, and it was able to manufacture to stability. 

[0058] This film is 10000 shown in drawing 1 . In the outside-surface layer of a twice as many 
scanning electron microscope photograph (it is called a SEM photograph for short below) as this 
to the hollow fiber film, it is 0.05-1 micrometer. It was checked that much micropores exist. 
Moreover, 10000 shown in drawing 2 In the internal-surface compact layer of a twice as many 
SEM photograph as this to the hollow fiber film, it is width of face of 0.001-0.03 micrometers. It 
was checked that much slit-like micropores exist. 10000 which shows the cross section by the 
side of the SEM photograph in which the cross section of the 1500 times as many hollow fiber 
film shown in drawing 3 as this is shown, and the outside surface shown in drawing 4 A twice as 
many SEM photograph as this, 10000 which shows the cross section of the center section shown 
in drawing 5 10000 which shows the cross section by the side of the internal surface shown in 
twice as many a SEM photograph and drawing 6 as this From a twice as many SEM photograph 
as this Thickness to an internal- surface side 0.2-1 micrometer A compact layer is formed and an 
aperture is gradually expanded toward the center section of the film cross section. A 
membranous center section is 1-3 micrometers. Network structure side and outside-surface side 
0.1-0.3 mum It was checked that it is the film of the unsymmetrical structure which consisted of 
layers which consist of precise network structure. Permeable ability of the obtained hollow fiber 
film PVP and PEG are each in 300 l/m2 and hr- (kg/cm2) and the film. The weight ratio of PVP 
and PS which those of exists £ind exists in an intemzil-surface compact layer 3.5% of the weight 
is the ratio of the weight ratio of PVP which exists in 23/77 and an internal- surface compact 
layer, and the weight ratio of PVP which exists in an outside-surface layer. It was 2.1. [ 2.2 ] 
[0059] 17 % of the weight of 3PS examples, 34.0 % of the weight of PEG(s), 0.4 % of the weight 
of PVP, and DMA 48.6 Mixed heating stiixing of the weight % was carried out, and the uniform 
transparent film production undiluted solution was prepared. Outer diameter after it puts this film 
production undiluted solution for 16 hours and it carries out degassing at 45 degrees C It 
extruded from 0.5mm and an annular nozzle with a bore of 0.25mm in the air adjusted to 
discharge, 50 degrees C, £ind 80% of relative humidity at 50 degrees C with the internal 
coagulation liquid which consists of 40 % of the weight of DMA, 1 .5 % of the weight (the 
product made from GAF, K-120, and weight average molecular weight 250 10,000) of polyvinyl 
pyrrolidones, and 58.5 % of the weight of water. After air transit of 10cm of dry zone length, and 
12 m/min It led to underwater [ 50-degree C ], and made it solidify at a rate. Nozzle draft at this 
time It was 3.2. Subsequently, zifter being immersed for 5 minutes into 60-degree C warm water 
washing and 90 degrees C hot water processing, and a 90-degree C 5-% of the weight 
GURISENRIN water solution, it winds around a frame and dries, and it is an outer diameter. 280 
micrometers Bore 200 micrometers The hollow fiber film was obtained. Permeable ability of the 
obtained hollow fiber film PVP and PEG are each in 400 l/m2 and hr- (kg/cm2) and the film. 
The ratio of the weight ratio of PVP to which the weight ratio of PVP and PS which that of exists 
and exists in an internal-surface compact layer 2.8% of the weight exists in 32/68 and an 
intemal- surface compact layer, and the weight ratio of PVP which exists in an outside-surface 
layer was 16.5. [ 2.2 ] In addition, this hollow fiber film has no conglutination yam after 



desiccation, and it was able to manufacture to stability. 

[0060] 17 % of the weight of 4PS examples, 20.4 % of the weight of PEG(s), 1 .7 % of the weight 
(it is called "PVP/VA" for short the product made from GAP, S630, and the following) of vinyl 
pyrrolidone and vinyl acetate copolymers, and 60.9 % of the weight of DMA - mixed heating 
stirring — carrying out - homogeneity — the transparent undiluted solution was prepared. Outer 
diameter after putting for 16 hours and carrying out degassing at 45 degrees C It extruded from 
0.5mm and an annular nozzle with a bore of 0.25mm in the air adjusted to discharge, 50 degrees 
C, and 80% of relative humidity at 50 degrees C with the internal coagulation liquid which 
consists of 40 % of the weight of DMA. 0.5 % of the weight of PVP/VA, and 59.5 % of the 
weight of water. After air transit of 10cm of dry zone length, and 12 m/min It led to underwater [ 
50-degree C ], and made it solidify at a rate. Nozzle draft at this time It was 3.2. Subsequently, 
after being immersed for 5 minutes into 60-degree C warm water washing and 90 degrees C hot 
water processing, and a 30-degree C 10-% of the weight ethanol water solution, it winds around 
a frame, and it dries, and is an outer diameter. 280 micrometers Bore The 200-micrometer 
hollow fiber film was obtained. Permeable ability of the obtained hollow fiber film 480 l/m2 and 
hr- (kg/cm2), PVP/VA and PEG are each in the film. 2.1 % of the weight exists 3.2% of the 
weight. The weight ratio of PVP/VA and PS which exists in an internal- surface compact layer is 
the ratio of the weight ratio of PVP/VA which exists in 21/79 and an internal-surface compact 
layer, and the weight ratio of PVP/VA which exists in an outside-surface layer. It was 1.7. In 
addition, this hollow fiber film has no conglutination yam after desiccation, and it was able to 
manufacture to stability. 

[0061] Mixed heating stirring of 17 % of the weight of 5PS exzimples, 10.2 % of the weight of 
PEG(s), 1.7 % of the weight of PVP, and the 71.1 % of the weight of the DMA was carried out, 
and the uniform transparent undiluted solution was prepared. Outer diameter after putting for 16 
hours and carrying out degassing at 45 degrees C It extruded from 0.5mm £ind an zinnular nozzle 
with a bore of 0.25mm in the air adjusted to discharge, 50 degrees C, and 80% of relative 
humidity at 50 degrees C with the internal coagulation liquid which consists of 40 % of the 
weight of DMA, 0.5 % of the weight of PVP, and 59.5 % of the weight of water. It led to 
underwater [ 50-degree C ], and made it solidify at the rate of 12 m/min after air transit of 10cm 
of dry zone length. Nozzle draft at this time It was 3.2. Subsequently, after being immersed for 
10 minutes into 60-degree C warm water washing and 90 degrees C hot water processing, and a 
80-degree C 8-% of the weight glycerol water solution, it winds around a frame, and it dries, and 
is an outer dizimeter. 280 micrometers Bore The 200-micrometer hollow fiber film was obtdned. 
Permeable ability of the obtained hollow fiber film PVP and PEG are each in 260 l/m2 and hr- 
(kg/cm2) and the film. The weight ratio of PVP and PS which that of exists and exists in an 
internal- surface compact layer 2.8% of the weight is the ratio of the weight ratio of PVP which 
exists in 15/85 and an internal-surface compact layer, and the weight ratio of PVP which exists 
in an outside-surface layer. It was 1.9. [ 1.9 ] In addition, this hollow fiber film has no 
conglutination yam after desiccation, and it was able to manufacture to stability. 
[0062] Mixed heating stirring of 17 % of the weight of IPS examples of a comparison, 34.0 % of 
the weight of PEG(s), and the 49.0 % of the weight of the DMA was carried out, and the uniform 
transparent undiluted solution was prepared. Outer diameter after putting for 16 hours and 
carrying out degassing at 45 degrees C It extruded from 0.5mm and an annular nozzle with a 
bore of 0.25mm in the air adjusted to discharge, 50 degrees C, and 80% of relative humidity at 
50 degrees C with the intemal coagulation liquid which consists of 40 % of the weight of DMA, 
and 60 % of the weight of water. After air transit of 10cm of dry zone length, and 12 m/min It 



led to underwater [ 50-degree C ], and made it solidify at a rate. Nozzle draft at this time It was 
3.2. Subsequently, after performing 60 degrees C warm water washing and 90-degree C hot 
water processing and the mesenteriolum is immersed in the 90-degree C 10 % of the weight 
water solution of glycerols for 15 minutes, it winds around a frame, and it dries, and is an outer 
diameter. 280 micrometers, bore 200 micrometers The hollow fiber film was obtained. 
Permeable ability of the obtained hollow fiber film It was 800 l/m2 and hr- (kg/cni2). 
[0063] 17 % of the weight of 2PS examples of a comparison, water 1.0 % of the weight and PVP 
6.0% of the weight, mixed heating stirring of the 76.0 % of the weight of the DMA was carried 
out, and the uniform transparent undiluted solution was prepared. Outer diameter after putting 
for 16 hours and carrying out degassing at 45 degrees C It extruded from 0.5mm and an annular 
nozzle with a bore of 0.25mm in the air adjusted to discharge, 50 degrees C, and 80% of relative 
humidity at 50 degrees C with the internal coagulation liquid which consists of 40 % of the 
weight of DMA, and 60 % of the weight of water. After air transit of 10cm of dry zone length, 
and 12 m/min It led to underwater [ 50-degree C ], and made it solidify at a rate. Nozzle draft at 
this time It was 3.2. Subsequently, after being immersed for 10 minutes into 60-degree C warm 
water washing and 90 degrees C hot water processing, and a 80-degree C 8-% of the weight 
glycerol water solution, it winds around a frame, and it dries, and is an outer diameter. 280 
micrometers Bore The 200-micrometer hollow fiber film was obtained. Permeable ability of the 
obtained hollow fiber film The weight ratio of PVP and PS which 5 % of the weight of PVP 
exists in 80 l/m2 and hr- (kg/cm2) and the film, and exists in an internal- surface compact layer is 
the ratio of the weight ratio of PVP which exists in 16/84 £ind an intemd- surface compact layer, 
and the weight ratio of PVP which exists in an outside-surface layer. It was 0.7. In addition, this 
hollow fiber film had very much conglutination yam after desiccation, and it was not able to 
manufacture it to stability. 

[0064] It extruded using the undiluted solution of exzimple of comparison 3 exzimple 2 in the air 
adjusted to discharge, 50 degrees C, and 80% of relative humidity at 50 degrees C with the 
internal coagulation liquid which consists of 40 % of the weight of DMA, and 60 % of the 
weight of water. After air transit of 10cm of dry zone length, and 12 m/min It led to underwater [ 
50-degree C ], and made it solidify at a rate. Nozzle draft at this time It was 3.2. Subsequently, 
after being immersed for 5 minutes into 60-degree C warm water washing and 90 degrees C hot 
water processing, and a 90-degree C 6-% of the weight glycerol water solution, it winds around a 
frame, and it dries, and is an outer diameter. 280 micrometers Bore The 200-micrometer hollow 
fiber film was obtdned. For the permeable ability of the obtdned hollow fiber film, PVP and 
PEG are each in 600 l/m2 and hr- (kg/cm2) and the film. Weight ratio of PVP and PS which that 
of exists and exists in an internal-surface compact layer 3.0% of the weight Ratio of the weight 
ratio of PVP which exists in 8/92 and an internal-surface compact layer, and the weight ratio of 
PVP which exists in an outside-surface layer It was 0.8. [ 2.1 ] 

[0065] It winds around a frzime, the hollow fiber film obtdned by the approach of example of 
comparison 4 example 2 is dried, without being immersed into a glycerol water solution, after [ 

60 degrees C ] carrying out warm water washing and performing 90-degree C hot water 
processing, and it is an outer diameter. 280 micrometers Bore 200 micrometers Although the 
hollow fiber film was obtained, there was much conglutination of the hollow fiber film after 
desiccation, and it was not able to manufacture to stability. Moreover, permeable ability of the 
obtained hollow fiber film There is a problem practically very as low as 125 l/m2 and hr- 
(kg/cm2). 

[0066] Mixed heating stirring of 17 % of the weight of 6PS examples, 22.0 % of the weight of 



PEG(s), 1 .7 % of the weight of PVP, and the 59.3 % of the weight of the dimethylfomiamides 
was carried out, and the unifomi transparent undiluted solution was prepared. Outer diameter 
after putting for 16 hours and carrying out degassing at 45 degrees C 0.7mm, bore From the 
0.3mm annular nozzle, it extruded at 30 degrees C in discharge, 80% of relative humidity, and 
the air adjusted to 50 degrees C with the internal coagulation liquid which consists of 59.5 % of 
the weight of dimethylformamides, 0.5 % of the weight of PVP, and 40 % of the weight of water. 
After air transit of 10cm of dry zone length, and 10.5 m/min It led to underwater [ 50-degree C ], 
and made it solidify at a rate. Nozzle draft at this time It was 3.8. Subsequently, 60 degrees C 
warm water washing and 90-degree C hot water processing, and 75 degrees C After being 
immersed for 10 minutes into a 7.5-% of the weight glycerol water solution, it winds around a 
frame, and it dries, and is an outer diameter. 360 micrometers Bore 230 micrometers The hollow 
fiber film was obtained. For the permeable ability of the obtained hollow fiber film, PVP and 
PEG are each in 850 l/m2 and hr- (kg/cm2) and the film. The weight ratio of PVP and PS which 
that of exists and exists in an internal- surface compact layer 2.7% of the weight is the ratio of the 
weight ratio of PVP which exists in 20/80 and an internal-surface compact layer, and the weight 
ratio of PVP which exists in an outside-suiface layer. It was 3.0. [ 1.8 ] In addition, this hollow 
fiber film has no conglutination yam after desiccation, and it was able to manufacture to 
stability. 

[0067] It is an effective film surface product in 9700 bundles about the hollow fiber film 
obtained in example 7 examples 2, 3, and 5 and the examples 1-3 of a comparison. The module 
for artificial kidneys of 2 was assembled 1.7m. These all performed autoclave sterilization in the 
wet condition. UFR (ultrafiltration rate) and the dialysis engine performance were measured 
based on the performance-evaluation criteria of Japanese Society for Artificial Organs using this 
module. Moreover, measurement of the screen multiplier of albumin and an inulin is the 
approach (kidney £ind dialysis separate volume 27 167 (1989)) shown in high performance 
membrane study group. It carried out. A measurement result is shown in Table 1. From Table 1, 
examples 2, 3, and 5 were excellent in all, such as dialysis engine performance, and, moreover, 
residual blood (based on lock out of a hollow fiber) was excellent in anti-thrombus nature few. 
On the other hand, although the example 1 of a comparison is excellent in all, such as dialysis 
engine performance, a problem is in zinti-thrombus nature. Moreover, the examples 2 and 3 of a 
comparison had the low dialysis engine performance, and there was a problem also in anti- 
thrombus nature. 
[0068] 

[Table 1] 
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[0069] 

urea; A urea, an inu. inulin, and Alb; albumin notes 1 unit: — ml / (min, ml, and mmHg) notes 2 
residual blood: ~ O; ~ almost ~ nothing and O; ** **; - many [ a little ] x; ~ ** 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

FDrawing I f It is the 10000 times as many SEM photograph in which the structure of the outside- 
surface layer of the polysulfone system hollow fiber film obtained in the example 2 is shown as 
this. 

[Drawing 21 10000 which shows the structure of the internal-surface compact layer of the above- 
mentioned hollow fiber film It is a twice as many SEM photograph as this. 
[Drawing 31 It is the 1500 times as many SEM photograph in which the cross-section structure of 
the above-mentioned hollow fiber film is shown as this. 

[Drawing 4] 10000 which shows the cross-section structure by the side of the outside surface of 
the above-mentioned hollow fiber film It is a twice as many SEM photograph as this. 
[Drawing 51 10000 which shows the cross-section structure of the center section of the above- 
mentioned hollow fiber film It is a twice as many SEM photograph as this. 
[Drawing 61 10000 which shows the cross-section structure by the side of the intemzil surface of 
the above-mentioned hollow fiber film It is a twice as mziny SEM photograph as this. 
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[Procedure revision] 

[Filing Date] June 5, Heisei 10 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 9 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim 9] The solution which has a poor solvent operation to the above-mentioned polysulfone 
system poljmier is water, alcohols, ethylene glycol, propylene glycol, a glycerol, and weight 
average molecular weight. The manufacture approach of the polysulfone system hollow fiber 
film given in claim 6 thru/or any of 8 they are. [ which is at least one sort of liquids chosen from 
the group which consists of 600 or less polyethylene glycol ] 



[Translation done.] 



